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Turbo Pascal Programming 


$10.00 Scratch 'n Win Rebate! $10.00 Scratch 'n Win Rebate! 


Turbo GameWorks" Turbo Graphix Toolbox” 

Also recently released, Turbo GameWorks It includes a library of graphics routines for 
is what you think it is: “Games” and Turbo Pascal programs. Lets even 

"Works." Games you can play right away beginning programmers create high- 

і (Шке Chess, Bridge and Go-Moku), plus resolution graphics with an IBM, Hercules, 
the Works—which is how computer or compatible graphics adapter. Our Turbo 
games work. All the secrets and strategies Graphix Toolbox includes all the tools you'll 
of game theory are there for you to learn. ever need for complex business graphics, 


You can play the games “as I8" or modify easy windowing, and storing screen images to memory. It comes 


them any which way you want. Source code is included to let you complete with source code, ready to compile. Suggested retail: 
do that, and whether you want to write your own games or simply $69.95, but with a $10.00 Scratch Ті Win Rebate, only $59.95! 
play the off-the-shelf games, Turbo GameWorks will give hours of Minimum memory: 198K. 

diversion, education, and intrigue. George Koltanowski, 

of American Chess, and umate пас $10.00 Scratch n Win Rebatel 
former President, United C alphrrotg р din" The ning Experience 410.00 ocraten п тїп пераге: 

States Chess Federation, 

reacted to Turbo Game- . | -— -— 20 tak 

Works like this: "With | uH m NN 22го шогал жаул 
Turbo GameWorks | | ШІ... from Whats a computer? through 
you're on your way to f jJ A eri. abe ec 
becoming a master chess Ҹа ҮСҮ ҮСҮ ү programs in Turbo Pascal, and a high 


player.” And Kit Woolsey, 


writer, author, and twice level of expertise. Source code for every- 


thing is included. New split screens allow 


Champion of the Blue Turbo Gameworks Chessboard p | 
Ribbon Pairs, wrote, “Now play the world’s most popular card T" Ж” P us » de pene text m ое half 
zame— Bridge. . . even program your own bidding and of the screen and run the examples in the top half. There are 
scoring conventions” Suggested retail: $69.95. Use a $10.00 quizzes that ask you, show you, tell you, teach you. You get a 400- 
Scratch 'n Win Rebate and you're talking an incredible $59.951 page т iB Bail тү ы 88 н because 
Minimum memory: 192K. unlike many software manuals, it was not wr uen by orangutans. 
Suggested retail: $50.95. Use a $10.00 Scratch `n Win Rebate and 


you're down to an unheard of $29.95! Minimum memory: 192K. 


Recognition for Borand international has come from business, trade, and media, and mefudes бот product 
awards and awards for teciwucal excellence and maketing 
America's Cup. Coming Seon! 


sun- generatio" 
Language" 


$10.00 Scratch 'n Win Rebate! 


Turbo Prolog" 
“Borland International, Inc. 18 
gunning onto the fast track in the 
artificial intelligence and engin- 
eering-language-software race, 
riding aboard a new $99 Turbo 
Prolog,” says Tom Schwartz in 
Electronic Engineering Times. 
And 80 we are. Our new Turbo 
Prolog has drawn rave 
reviews—which we think are 
well deserved — because Turbo Prolog 
brings Sth-generation language and supercomputer power 
to your IBM FC and compatibles. Turbo Prolog is a high- 
speed compiler for the artificial intelligence language, 
Prolog, which is probably one of the most powerful 
programming languages ever conceived. We made 8, 
worldwide impact with Turbo Pascal and you can expect the 
same results and revolution from Turbo Prolog, the natural 
language of artificial intelligence. Darryl Rubin, writing in 
AI Expert said, “Turbo Prolog offers generally the fastest and 
most approachable implementation of Prolog.” Suggested 
retail, $99.95. Use a $10.00 Scratch 'n Win Rebate and that 
goes down to only $89.95! Minimum memory: 384K. 


Technical Specifications: 
TURBO PASCAL 3.0 Marum memory 1287, includes 8087 and BCD features fot 16-bit MS-DOS and CP М-06 systems 
CP/M-80 versson mreny memory ABK, 8087 and ВСО loabures not avalabie TURBO DATABASE TOOLBOX Mirum 
memory 128K CP М.В0 т amum memory 48K. Requires Tubo Pasca 20 о lates TURBO GRAPHIX TOOLBOX" 
Martyn memory 192K Requires РС/М5-005 2 0 or later, Turbo Pascal 3 0, and ІВМ CGA, Hercules Monoctvome Card or 
equsderi. TURBO TUTOR 2.0 Ментут memory 192K СР/М-80 version пыпятут memory 48K Requires PC/MS-DOS 
20 ot late: and Turbo Pascal 30 TURBO EDITOR TOOLBOX* Mansrum memory 192K Reguees PC/MS-DOS 2 0 or zie 
өмі Turbo Pascal 30 TURBO GAMEWORKS* Матт memory 192K Requees PC/MS-205 2 0 о later and Turbo 
Pascal 30 TUABO PROLOG” Maurum memory 384К REFLEX: THE ANALYST" Малтыт memoty 384K. Aequies ІМ 
COA Hercules Monochrome Card of едно Works ж Intel's AboveBoard-PC and -AT ASTs RAMpage! and RAMpage! 
Al Quadram s Liberty-PC and «АТ, Tecmar's 640 Pius, IBM's EGA and 3270/PC, ATA T 5 6300 and many others REFLEX 
WORKSHOP" Miratur memory J84K Requées Relies The Агәуы FURBO LIGHTNING" Munum memory 256K Гао 


@ rres teated Haid 063 recommended LIGHTNING WORD WIZARD" Maumum memory 256K Requires Tubo 
Lighinng Turbo Pasta 30 vequied 10 etl source code SIDEKICE* Minimum memory 126K TRAVELING SIDERICIC 
Mrurum memory 256% SUPERKEY* Mine memory 128% "For ІВМ PC, AT XT, Cp and true comparées onty, 
tung РС/М5-005 20 or later 
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Turbo Pascal Programming 


$10.00 Scratch 'n Win Rebate! 


Turbo Editor Toolbox" 
Recently released, we called our new 
Turbo Editor Toolbox a “construction 
set to write your own word processor.” 
Peter Feldmann of РС Magazine 
covered it pretty well with, “A ‘write 
your own word processor’ program for 
intermediate level programmers, with 
lots of help in the form of prewritten 
еке covering everything from word wrap to pull-down 
windows.” Source code is included, and we also include Micro- 
Star, & full-blown text editor with gape menus and window- 


ing. It interfaces directly 
with Turbo Lightning to 
let you spell-check your | 
MicroStar files. Jerry | 
Pournelle of BYTE 
magazine said, “The 
new Turbo Editor 
Toolbox is the Turbo 
Pascal source code 

to just about anything 
you ever wanted а PC- 
compatible text editor to 
do.” Suggested retail: $69.95. Use a $10.00 Scratch 'n Win 
Rebate and you'll get all this for only $59.95} Minimum 
memory: 198K. 


ош Own 
—) т 08%"! 


MicroSiar Ме directory 
accessed by pull-down menu 


Borland's Business Productivity Programs: 
Reflex: The Analyst" Analytical database manager Provides complete, new look 
at data normally hidden by programs like 1-2-3" and dBASE " Best report generator 
lor, and complement to, 1-2-3. 


Reflex Workshop" important new addilton to Reflex The Aralyst Gives you 22 
differen templates 10 run your business right 

SideKick’ Complete RAM-residenl desktop management includes notepad, dialer, 
Calculator and more 

Traveling SideKick" Electronic version of business/personal diaries, daylime 
organizers; works with your SideKick files, important prolessional tool 

Suparkey" Keyboard enhancer. Simple macros turn 1000 keystrokes into 1 Also 
епсгуріѕ your files to keep contidental tiles confidential 


Borland's Electronic Reference Programs: 


Turbo Lightning" Works with all your programs and checks your spelling while 
you type! includes 80,000-word Random House" Concise Word List and 50,000- 
word Random House Thesaurus. Forerunner of Turbo Lightning Library." 


Lightning Word Wizard" Includes ingemous crossword solver and six other word 
Challenges |! you're into programming, Lightning Word Wizard is also a development 
toolbox and the technical reference manual lor Turbo Lightning 


Аз Borland products we regsiered trademarks or irademarks of Borland iniernahonai, Inc or Boriand/Anaiylica. Inc. Turbo 
(шық Library «s a vademark of Borland Inlernatong! ine AST TuboLsser, RAMpage! AT, AdvantagePremum, 

бара тет, 3G Рай and RAMpage! are райета of AST Research, inc Lotus 1-2-3 5 a mastered vademark ol 10105 
Development Corp dBASE is а registered пасетах of Ashion-Tale IBM «s a regsiered trademark o! inkemabonal Business 
Mactenes Corp Random House 5 a tegisieret trademark o! Random House, Inc Hercules 6 a баета of Hercules 
Computer Technology CP/M «s à registered tragemars of борі! Research, inc Traveling SedeKeck 6 not n " way 
assoCialed wih Havekng Software, inc о! Seattio, Westinglon Copyright 1986 Borland Intemabona 81-10756 


Borland's award- 
software is the best Holiday present 
you can give yourselt or anyone else 


Д2 ore of these Holiday presents à dig Give them one, maybe two kinds of 

could gave your marriage, _ PT Holiday Retlex action! 

career, reputation and quite | "P Adam B. Green, InfoWorld's highly re- 

a few buoks. apected columnist, says “Everyone agrees 
When you give or get any | “2 E ; Reflex ів the best-looking database they ve 

one of these Holiday presenta, | ever seen." Peter Norton of PC WEEK says, 

every day's a Holiday, because | ar АЙ “The next generation of software has 

you're giving or getting long- \ 40 di tees Officially arrived.” And now, with our 

lasting software that's a lot more | 


welcome to the Woman in your | 
Life than vacuum cleaners, egg- 
beaters and ugly earrings. And the 

Man in your Life would rather have 
Turbo Prolog,” Reflex? Reflex Work- 
shop,” Turbo Pascal’ Turbo Lightning* | 
or SideKick* than socks, ties and ' 
wrong-size shirts. 


the hand into the brave new 
world of Artificial Intelligence 

Artificial Intelligence is no substitute for the human 
brain (well, most human brains; you make your own list), 
but it is a fascinating new field, and we're leading it with 
our 5th-Generation Turbo Prolog. In fact, people are telling 
us that Turbo Prolog is “The most exciting product they've 
seen this year.” So see it for yourself. Give it. Get it. You 
deserve it. 


Turbo Pascal wins PC World's 
1986 World Class PC Award for 
Programming Language’! 


Give someone our Turbo Pascal "Jumbo Pack," but 


keep some of the precious pieces for yourself 

There's во much in there— Turbo Pascal, Turbo Tutor? 
Turbo Database,” Turbo Graphix, Turbo GameWorks,? Turbo 
Editor^ —you can probably give someone else one or two of 
them. (Just keep the ones you don't have already and make 
the rest thoughtful, really inexpensive presents for 
someone's Turbo Pascal library.) 
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Н. | brand-new Reflex Workshop, which 
"BE includes 22 instant ways to run your 
business well, you can give someone 
both programs and just about 
guarantee them а Happy well-run 
New Year! 


== Turbo Lightning wins the 


Turbo Prolog takes you by a ЖҰ нн 1986 World Class PC Award 


for "Most Promising Newcomer! 


Solve your gift-giving and spelling problems now 
with Turbo Lightning 

While you use SideKick, Reflex, Lotus 1-2-3° and moet 
popular programs, Turbo Lightning proofreads as you write) 
If you misspell a word, Turbo Lightning will beep at you 
instantly, and suggest a correction for the word you just 
misspelled. Press one key, and the misspelled word is 
immediately replaced by the correct word. And if you're ever 
stuck for a word, Turbo Lightning’s thesaurus is there with 
instant alternatives. Perfect gift for everyone who reads and 
writes! 
Attention SideKick users! 
Your SideKick now has a sidekick! 


If you're ar tre for the Holidays, you'll 
need a Traveling SideKick! 

It's the electronic organizer for this electronic age— 
& professional binder, a software program and a report 
generator—a modern business tool that prints your ever 
changing appointments in daily/weekly/ monthly/yearly 
form. Your appointments, phone list, address list, meeting 
achedule, travel itinerary—even your mailing list —can be 
kept up-to-the-minute correct and with youl (SideKick 
Owners: All your files translate instantly to Traveling 
SideKick.) Traveling SideKick is electronic, so it’s good for 
this year, next year and all the next years after that —it' 
not а dusty old diary that dies Dec. 911 


|. 


scratch this card now and you could instantly 
win ё free round-trip airline tickets to Australia 
for the America's Cup Raoe! 


First Prize ($10,000 value!) includes 
$10,000 accommodations for two in Perth, Australia 
during the final America's Cup races, which ! 
start January 31, 1987. See America win it 
back after our only loss in 154 years! There's 
more than one instant winner in Borland’s ““ 
Instant Winner Game, because you could win one of two new $6,895 4-WD 
Suzuki Samurai convertibles, “А oF a $4,995 AST TurboLaser" 
printer, or a $4,499 ME Toshiba T6100; ога, 
$2,399 Toshiba T1100" WA Plus, or a $505 | 
AST SixPakPremium , or a $69.95 Traveling SideKick, or 
any one of hundreds of other Borland products—and at 
X the very least a Borland Rebate Coupon, 
‚ V good for $10 off any single product or $15 Off мив 

3 any bundled product offer! 
$69.95 See Official Rules on the back of this card for details. 


Don't delay! There will be a second-chance drawing for the wip if not claimed by 12/30/86. There's also a second-chance drawing for the wo Suzukia if not claimed 
hy 2/28/87. All rebate coupons are good for producta purchased 9/5/86-3/31/87. Product prices above are suggested list prices. 
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Rub the silver box to reveal whether 

you win a prize or get a rebate coupon. Sec ond = Chance 

Then fiit in the second-chance entry 

Blank to the right Sweepstakes 
, SCRATCH Entry! 


We're running two Second- 
Chance Sweepstakes drawings 
to award the trip and cars. 
They will be won by some- 
one—it could be you! Fill in the 
entry coupon and mail it now. 
Winners will be notified im- 
mediately, because the final 
America's Cup races start in 
Australia on January 31, 1987, 
and you'll have to pack 

in a hurry. 

(You will need a valid passport and the abitity 
юс Australian versions of the 
English language.) 


'N WIN! | 
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City 
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OFFICIAL RULES - BORLAND INSTANT WINNER GAME 
1. KO PURCHASE NECESSARY: To participate, you may obtain a game card inserted into the October, November, December, or January issue of the lollowing magazines: PC World; Byte, PC Tech Journal PC Magazine You may also obtain a 
game card by mailing э self- addressed, stamped envelope to: Borland International Game Card, P.O. Вох 870, Wilton, СТ 08697 ( Washington State residents send self-addressed envelope ) Limi one game card per stamped request. All requasis 
must be received by January 15, 1987. 
2. TO PLAY: Remove the rub-off area on the game card 10 reveal what prize of rebate olte: you have obtained. 
3. PRIZES/ REBATES: Beneath the rub- off area one of tha following prizes may be revealed: Trip for Two to Amenca' 5 Cup Races ог 510,000; 1986 Suzuki 4W Samurai Convertible ос $8,895; AST Turbo Laser, Toshiba 1100 Portable Com- 
puter, Toshiba 3100 Portable Computer, AST Sixpakpremium, AST Абуапіздергетішт; AST 3G Pak AST Rampage AST Rampage АТ; Free Borland Product or you may ойша the folowing rebate offer 510 rebate offer on any individual product 
or $15 rebate offer on any single advertised Borland bundle | See rule # 11 for рпга details ). 
4. PRIZE CLAIMS: |! you obtain one of the prizes stated in Rule 4 3, sign your full legal signature on the game card and send via certified mail | copy should be made for your records) along with your nama and address to: Borland Intemational 
Prize Clam, 196 Danbury Road Wilton CT 06897. All pnze claims must һе received or postmarked by February 15, 1987. (See Rule # 12 for Тар for Two ta America s Cup exception. 
5. REBATE CLAIMS: Rebates аге good for products purchased from September 5, 1988 through March 31, 1987. Тһе S10 rebate із good for any individual Bodand product and the $15 rebate ts good for any advertised Bodand software bun- 
dle. To receive your rebate you must return your completed license agreement from (ће manual this gama cand and dated pronl of purchase ta Borland International Game Card Rebate, 4585 Scotts Valley Drive, Scotts Valley, CA 95086. Upon 
же” of the license agresmant game card and proof of purchase, Borland will send your check Rebate is not valid with any other rebate or promotion altered directly from Borland. 
6. VERIFICATION: All game materials are subject to venficaton Gams matenais are void and wili be rejected if not obtained through authorized, legitimate channels, and may be rejected if any part is reproduced, counterfeited, tom or altered in any 
way, or d materials contain printing, typographical or mechanical errors. Decisions of the Redemption Canter are final. Game pieces from any game other than the Borland Instant Winner Game may nol he used in this game. 
7. CONDITIONS OF PARTICIPATION: Material submitted becomes the property of Borland intamational The submission of game pieces is the sole responsibility of the individual seeking verification who is solely responsible for lost late, or 
misdirected тай, All taxes, registration and inspection fees are the sole responsibility of the verified winner, Winners may be required 10 execute ап atfidavet af eligibility and name and likeness publicity release. By participating in the game you sccept 
and agree to һе bound by these rutes and the decision of the Official Redemption Canter which will be final 
8. ELIGIBILITY: Participation is open solely ta residents of the United States 18 years of age and over, except employees and agents of Borland Intemational service agencies, and indraduals engaged in the development, production, or distribution 
ol game malsnals, The Mermi Group, inc and their immediate family or members of thew households. Void in Varmont and where prohibited by law. 
8. GAME SCHEDULE AND AWARD OF PRIZES: The Borland Instant Winner Game will commence on or about September 5, 1988 and end on January 30, 1987. ft will officially end, however, when af) game pieces are distribuled. Vented 
game prizes will be awarded within thirty (30) days {rom the date of thes receipl for verification at the Official Redemption Center. A major prize winners list can be obtained by sending a stamped, sell- addressed envelope ta: Borland Instant Winner 
Game Winners" List Р.О. Вох 7089, Wilton, CT 06897. 
10. 0005 CHART: The odds of winning prizes ме based upon oblaining the one гага game piace amang the applicable number of game pieces. 


PRIZE Oty. atai Value Odds of Winning 
Trig for Twa te America’s Cup or $10,008 1 6 10,000.00 1 in 6,458,000 
Suruki 4W Samurai Cenvertibie JA or $6,695 2 5 13,790.00 ] in 3,229.000 
AST Turbo Laser 1 $ 499500 1 in 6,458,000 
Toshiba Portable Comguter 2 5 8,898.00 1 m 3,229,000 
AST Memory Возгів 25 5 15,025.00 1 m 258,320 
Berland Products 1,000 $149,000.00 1 м 6,450 
OVERALL TOTAL 1.031  $199,708.00 1 in 6,264 


All remaining game cards wall contan a $10 rebate good on any individual Borland product or а 515 rebate good toward any advertised Borland software bundle. 

11. PRIZE DETAILS: Тар for two to America's Cup Races{o: $10,000) will include coach seating round tnp жага on regularly scheduled commercial airlme from San Francisco, Califorma to Perth, Australia end up to two weeks hotel accom- 
modations in Perth Austraka plus $4,500 spending cash Winners wall ha responsible for obtaining visa, passport, and all other travel documents. Тар does not include meals. taxes, excess baggage charges and other hotel charges. Minor must be 
accompanied by parent or legal guardian 

Suzuki 4W Samurai Convertible JA Standard Equipment Packaga(or 56,895), verified winner will be responsible for all registration, insurance, and licensing fees. AST Turbo Laser, Toshiba Portable Computer Modal 4 Т1 100; Toshiba Portable 
Computer Model #13100; AST Memory Boards and Free Borland Products are non- substitutional except by sponsor due to product avadabilty and all warranties and guarantees are subject to manufacturers terms. Ali prizes ara non- transierable. 
Winning consumer is responsible for all local state and federal taxes 

12. SECOND CHANCE SWEEPSTAKES: There аге two Second Chance Sweepstakes drawings scheduled to be conducted on December 31, 1986 and February 28, 1987. Random dravang from ай entries recewed by December 30, 19BB 
wall award trip for two to Amenca s Cup Races (ог $10,000). Random drawing from all entnes received by February 26, 1967 will award two (2) Suzuki 4W Samyrai(or 56,896), AN remaining pnzes that are unclaimed after February 15, 
1987 wil remain unclaimed Send елігу to: Second Chance Entry P,O. Вох 870 Wilton, CT 06897. 

H you have any questions conceming the Borland instant Winner Game, calt 1-800-451-4471. 


"nho Da ane 1 Dnocdn»ammindl | р=шшшшшшшшшш 
L LII UU L CIAJUCUL AL AL URA GIL ie | 
жым інге оле т. МЫ жама — i YRS! | want 
udes B “(һе best! 
psscal now не pcb! | [a For credit card orders - 
sio more than 500,000 other Ture 87 support a a or the dealer nearest you d 
] d th [ree | call (800) 255-8008 
пес SIS TES NUES L in CA call (800) 742-1133 Ш 
think Mr. Вау got that to cost, $194.95 18 now " in Canada call (800) 237-1136 H 


right. Since launch, Turbo only $99.95! You nowget = e Ме mg 
Pascal has become the de а 10 more for a lot less: | - ы $99.95 Фф J 
facto worldwide standard the compiler, а completely | g — tvorescaiocemao 69.95 E 


E ў "$5 
in high-speed Pascal com- integrated programming ip- tube Tite 125.00 $— - 


a pilers. Described by Jeff environment, and BCD Ш e "лас мыс: 8 
———————— ———  Duntemann of PC reale and 8087 support— улен pa 
= — n Win Rebate: Magazine as the all for a suggested retall B- oe - Workshop 5. == и 
Turbo Pascal" 3.0 "Language deal of the of only $99.95. And witha — | д-н һы из; —À 

"For the IBM" FC, century, Turbo Pascalis | Scratch ’n Win $10.00 the won” ale 
the benchmark Pascal now an even better deal Rebate, you pay only (Шо tuto cova Tos — 6995 s__J 
compiler is undoubtedly thanthat—because we've  $89.95—which really is | ll — te бейм 653 U 
Borland International's included the most popular the “language dealofthe ™-"™ eru BP ЕЧ a 
Turbo Pascal,” says Gary options (BCD reals and century”! Minimum T ama C 
Ray of PC Week Weand  8087support)Whatused ^ memory: 128K. j қтар wr pot, из C 

| — Seek = 
| E guild vehat J - 2 [ш = 69.95* $ - 
$10.00 Scratch 'п Win Rebate! jigation® г = Sidekick Ed — y 
m ‚ 2 егеу k ea 
Turbo Database powerful database applications. morethan @ К 
~ з Hom uo Савве Тай "we. Ен 
ки means you don't have to reinvent.’ j desgnsand | CA and MA ves. add sales іш E 
A perfect complement to Turbo the wheel each time you write a rigsintheir | gg 470 enciosed s— 8 
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inquiry 54 for End-Users. inquiry 55 for DEALERS ONLY. 
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Steve provides a description of the major VLSI components and includes 

the hardware schematic. 

PROGRAMMING PROJECT: USING DOS FUNCTIONS FROM TURBO PASCAL 

by Douglas Е Yriart ..... qnos дел т ТТК n BOUES nr 102 
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unique problems. 
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Inquiry 390 = 


HiWIRE Starts the Job that 


smARTWORK | 
Finishes 


Introducing HiWIRE ' 


Wintek's smARTWORK^" is 
used by thousands of engi- 
neers to design printed-circuit 
boards. Now Wintek intro- 
duces HiWIRE, an electronic- 
schematic program that is 
easy to learn and use. 

With a click of the mouse 
button, you can extract sym- 
bols from our library of over 
700 common components and 
connect them with wires and 
buses. You can also easily 
modify the library's symbols or 
create your own by combining 
labels, lines, and arcs. 


HiWIRE Advantages 


and rotating of symbols 

L] Text-string searching 

(1 Multiple display windows 

L] High-quality schematics 
from printers and plotters 

ГІ Hierarchical-design sup- 
port; netlist and bill-of- 
materials utilities 

O Schematic/layout cross 
checking 

О 800 number for free tech- 
nical support 


System Requirements 


L] IBM Personal Computer, 
PC XT, or PC AT with 320K 
RAM, parallel printer port, 
2 disk drives, and DOS V2.0 


Г] Easy-to-learn mouse/menu- or later 
driven operation О ІВМ Color/Graphics 
[] Complete documentation Adapter or EGA with RGB 


color monitor 

(1 Microsoft Mouse 

О IBM Graphics Printer ог 
Epson FX/MX/RX-series 
dot-matrix printer, and/or: 


and tutorial 

L] Extensive TTL, CMOS, micro- 
processor, and discrete- 
component libraries 

O Rubberbanding 


L] Moving, copying, mirroring, 


O Houston Instrument DMP-40, 
41, 42, 51, 52 or Hewlett- 
Packard 7470, 7475, 7550, 
7580, 7585, 7586 plotter 


High Performance at Low Cost 


At $895, HiWIRE delivers 
quality schematics quickly 
and easily. You don't need 
to guess whether or not HIWIRE 
is right for you. Our money- 
back guarantee lets you try 
it for 30 days at absolutely 
no risk. Call (B00) 742-6809 
toll free today and put HiWIRE 
to work tomorrow. 


Wintek Corporation 

1804 South Street 

Lafayette, IN 47904-2993 
Telephone: (800) 742-6809 

or in Indiana (317) 742-8428 
Telex: 70-9079 WINTEK CORP UD 


ғ 
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"HiWIRE" Is a trademark, and "smARTWORK", 


"Wintek", and the Wintek logo are registered 
Irademarks of Wintek Corporation. 
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EDITORIAL 


BYTE GETS FASTER 

Through the years, BYTE has been 
justly criticized for its long lead time. 
We have now corrected this problem 
in four ways. 

First, BYTE has purchased and in- 
stalled an Atex editorial and produc- 
tion system. Atex is the system used 
by most of the major national week- 
lies, including BusinessWeek, Newsweek, 
and Time. BYTE will remain a monthly. 
but Atex will enable us to bring much 


BIX HAPPENINGS 


The end of the year is becoming 
a busy time for the BYTE Informa- 
tion Exchange, with a number of 
special events and conferences 
underway or soon to begin. 

Conferences concerning the Intel 
80386 are ongoing. Visiting ex- 
perts from Phoenix, AT&T. Soft- 
guard, Phar Lap, and other soft- 
ware vendors are joining the BIX 
regulars in the sytems software 
conference (05386), and early 
users of 80386 systems are shar- 
ing their experiences in the 
user386 conference. 

The issue of benchmarks for 
graphics boards and processors is 
being addressed with a conference 
event in the graficpgms con- 
ference. Visiting experts from chip 
and board manufacturers, together 
with programmers and users on 
BIX, are trying to reach a consen- 
sus on two issues: important 
criteria for graphics benchmarks 
and nonpreferential methods of 
testing. 

A new conference on software 
publishing has begun, focusing on 
the marketing, financial, and legal 
aspects of the computer software 
business. BIX subscribers who 
write and/or publish their own soft- 
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fresher editorial material to you than 
ever before. 

Atex permits electronic makeup and 
copy-fitting and saves countless cycles 
of revision between the editorial and 
typesetting departments. Our highest 
priorities in applying Atex will be to 
cut lead time in news sections and 
reviews. Microbytes, What's New, and 
the entire Reviews section will benefit 
most as we move onto Atex. 

BYTE's second effort to improve 


FOR DECEMBER 


ware are sharing expertise and ad- 
dressing questions of common in- 
terest in this new forum. 

Conference events scheduled to 
begin in December include an 
event for owners and users of 
Hewlett-Packard computers, from 
the Integral to the HP 3000, focus- 
ing on successful integrated sys- 
tems implementations: a discus- 
sion of the ISO seven-layer OSI 
communications protocol, with an 
emphasis on its practical implica- 
tions for those working in micro- 
computer data communications; a 
special event on UNIX as a micro- 
computer operating system; and a 
look at central file servers and 
remote file systems in local area 
networking. 

Finally, selected BYTE reviews of 
hardware and software are avail- 
able on-line іп the byte.reviews 
conference on BIX. These include 
the earliest possible looks at 
reviews to be published in BYTE as 
well as special reviews selected for 
publication only on BIX. 

Check the system.news con- 
ference for exact starting dates and 
details of these events and in- 
formation on other upcoming 
specials. 


timeliness has been to reexamine our 
internal scheduling to make sure that 
none of our human processes pre- 
vents us from taking advantage of 
Atex's speed. We have adjusted dead- 
lines and priorities to maximize our 
gain in timeliness. 

Third, we now put many of BYTE's 
articles on-line in BIX for readers who 
would rather have their information in 
electronic form. We can post material 
about new products in BIX on the 
very day of a product announcement. 
We put most of our major columns 
on-line before they appear in BYTE. 
Although we have just started putting 
reviews on-line in BIX, users have 
already logged significant connect 
time in the BYTE reviews conference. 

Our fourth means of improving 
timeliness is the news service avail- 
able on-line in BIX. Since І have 
previously described this service. I will 
be brief in describing it here. It has 
three main components now: micro- 
bytes, microbytes.hw, and micro- 
bytes.sw. The latter two sections con- 
sist of hardware and software product 
announcements, respectively. The 
“microbytes” section contains news of 
technological developments as well as 
preannouncement and other very 
early product news. 

Our new editorial and production 
system will let us make BYTE as time- 
ly as any monthly. Our on-line publica- 
tions make us more timely than any 
weekly. But this new emphasis on 
timeliness will in no way diminish 
BYTE's efforts to cover computers and 
related topics comprehensively and in 
depth. We will continue to publish our 
traditional generous selection of in- 
depth technical articles in our Theme 
and Features sections. By adding 
timeliness to comprehensiveness and 
depth, we hope to do a better job of 
meeting your needs. 

—Phil Lemmons 
Editor in Chief 
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When computers get down to business, they move up to Maxell. 


Maxell. 


RA FLOPPY DISK 


MID2.« 


Maxell was first to provide 
you with a 5\4" high density 
floppy disk. Just another 
example of how we keep 
you a step ahead. 


maxell. 


THE GOLD STANDARD 


Maxeil Corporation of America, 60 Oxford Drive, Moonachie, NJ 07074 


Sar prim 
The Communications Software 
That Knows You Can't Ignore Evolution 


Ге world of computing has 
much in common with nature: 
Those who adapt to their en- 
vironment flourish. Those who 
can't—go the way of the dinosaur. 


If your computing environment 
includes mini computers, you can 
access them using standard terminals. 
But the smarter alternative is an 
IBM* compatible PC* and SmarTerm 
terminal emulation software—an 
advanced species of communications 
software. 


Persoft began where most terminal 
emulation software companies strive 
to end—with exact, feature-for- 
feature emulation. Then Persoft 
took SmarTerm software to the next 
stage of evolution: superiority. 


SmarTerm 240, the latest in the 
SmarTerm series, not only provides 
the ReGIS* and Tektronix* graphics 
capabilities of a DEC* VT240* terminal, 
but adds capabilities that are only 
possible through the power of a PC. 


Features like error-free data transfer 
(using Kermit or XMODEM protocols), 
on-line help screens, remappable 
keyboard layouts, and programmable 
softkeys. 


SmarTerm 240 is just one example of 
the most advanced line-up of DEC, 
Data General and Tektronix terminal 
emulation software in the industry. 


Make the "natural selection." Ask your 
local dealer about SmarTerm terminal 
emulation software. Or contact: 


Persoft, Inc. 

465 Science Drive ES 
Madison, WI U.S.A. 53711 4 
(608) 273-6000 ER 
Telex 759491 


unas 


sp fer Үү 


a persojr 


SmarTerm Terminal Emulation Software 
... The Natural Selection 


^SmarTerm 15 a registered trademark of Регвай, Inc. IHM and IBM PC are registered trademarks сі Internalionat Business Machines Corporalion. DEC. VT and ReGIS are trademarks ol Digital Equipment 
Corporation. Tektronix is a registered trademark of Tekironix, Inc © Persoft, 19865. All rights reserved. 


persa 


Inquiry 27) 


MICROPBYTES 


Staff-written highlights of developments in technology and the microcomputer industry. 


GTE Develops High-Speed GaAs Multiplexer Combining 
Four Data Channels 


In an effort to achieve data communication rates of several gigabits per second, GTE Labs 
(Waltham, MA) is combining the high capacity of fiber optics with the high speed of gallium 
arsenide circuits. The research arm of GTE has designed a GaAs multiplexer that can com- 
bine four data channels, each with a communication rate of 1 gigabit per second, into one 
channel. GTE has also recently developed a technique called MOVPE (metal-organic vapor- 
phase epitaxy) for efficiently growing thin-film GaAs crystals. 

The new devices should play an important role in future communication systems, which 
will involve high-capacity fiber-optic cables connecting houses and offices through telephone 
switching centers. Data rates on these cables could be as high as 20 gigabits per second. In 
addition to standard computer data, numerous video channels could be supported, each 
with a data rate of almost 100 megabits per second. The GaAs multiplexers will probably 
be the only devices fast enough to interface houses and offices with this fiber-optic grid. 

In future supercomputers, these multiplexers will also be used for high-speed fiber-optic 
transmissions between various boards in the computer, replacing copper wires. Because of 
the high-speed nature of the fiber-optic link, such techniques may even be used for chip-to- 
chip communication. 

GTE said it has completed a prototype of the GaAs multiplexer and a final version should 
be ready in less than a year. 


Use of Surface-Mounted Technology Growing: 
Expected to Be Seen in Half of All Components Soon 


If any single theme was repeated at the IEEE International Electronic Manufacturing Tech- 
nology Symposium, it was expressed succinctly by a speaker who said that "surface- 
mounted technology is going їо be the way of doing business in the U.S.” 

Surface-mounted technology (5МТ), ог the attachment of electronic components and cir- 
cuits to the face of a circuit board instead of connecting circuitry layers and components via 
holes drilled through the board, is one of the strongest trends in electronic packaging. SMT 
offers manufacturers two distinct advantages over conventional through-hole (TH) tech- 
nology: Circuits can be built on both sides of the board. and SMT is ideal for automated 
assembly, thereby reducing costs and improving efficiency and quality. 

Virtually every manufacturer at the symposium. including Intel, Texas Instruments, Hewlett- 
Packard, IBM (which uses SMT in its PC Convertible), Fujitsu, NEC, and Motorola, indicated 
that they are currently manufacturing products using high-density SMT processes. Estimates 
are that 20 percent of all electronic components now being made are surface-mounted and 
that within two years it will be 50 percent. 

Many manufacturing engineers still express concern about some problems, particularly 
those that deal with thermal expansion and inspection. 


"Charge Ratio" Could Be Alternative to 
Electromagnetic Technology in Graphics Tablets 


Summagraphics (Fairfield, CT) has developed a graphics tablet technology that uses ratios of 
sensed areas to generate the coordinates of the stylus or cursor position. The company 
says that because its technique uses ratios instead of absolute signal values, variations 
caused by distance or dielectric constant changes between the electrode surface and the 
stylus dont affect tablet operation. 
(continued) 
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The "charge ratio" tablet has three main elements: an electrode, or digitizing surface; an 
anode, or transducer (the stylus or cursor); and the processing electronics. The digitizing 
surface consists of a pattern of three differently shaped electrodes: wedges, stripes, and the 
area not covered by those electrodes. Summagraphics says its three-electrode approach 
results in stable and accurate coordinate output over the tablet's active area and eliminates 
problems caused by environmental noise. 

The 12- by 12-inch tablet is currently undergoing tests by "major OEMs” in the CAD/CAM 
and workstation markets, according to a spokesperson. Look for a final product next year. 


Perpendicular Technique Puts 100 Megabytes on 
5V4-inch Disk 


Maxell (Moonachie, NJ) has developed a disk it says can handle 100 megabytes of storage 
using a perpendicular recording technique. The new disk provides more magnetic surface 
than conventional media by standing the magnetic particles so they're perpendicular to the 
substrate plane instead of putting them flat on the surface. The disks have a recording 
density of 100 kilobits per inch, the company said. 

The 5'%-inch disks won't work in current drives but, according to a spokesperson for the 
company, current drives can be retrofitted to handle the i00-megabyte disks. Hitachi Ltd. 
has designed drives for the new disks; those drives are now in prototype form. The drives 
will show up in machines next year, the spokesperson said. 


Researchers Claim Working Part-Time at a VDT 
Poses No Threat to Pregnancy 


Two researchers have concluded that pregnant women who work at VDTs less than 20 
hours a week don't appear to be at higher-than-normal risk of having a miscarriage. How- 
ever, they cautioned that more study is needed to determine if women who work at VDTs 
more than 20 hours a week run a higher risk. 

According to William Butler at the University of Michigan. who teamed with colleague 
Kelley Ann Brix to study the 817 pregnancies of 728 women, "Pregnant women who 
worked | to 20 hours a week at VDTs had the same miscarriage rates as women who did 
not work at the machines.’ Of 697 pregnancies among women working i to 20 hours a 
week at a VDT. there were 145 miscarriages, which Butler and Brix said were about as 
many as expected. But of the 120 pregnancies reported by a group working more than 20 
hours a week, 26 ended in miscarriage, "about four more" than expected. | 

The study was funded by the March of Dimes, which is still examining possible effects of 
VDTs on birth defects. Brix said more work is needed to find out if using a VDT full-time is 
hazardous to pregnant women. The National Institute for Occupational Safety and Health is 
conducting a study that will focus only on full-time VDT workers. 


At "32-Bit Shootout," Speakers Take Shots at DOS, 
Benchmarks 


Besides Motorola's new 68030, NEC's new V60/V70 chips, and everyone picking on Intel's 
80386. three topics dominated the one-day symposium billed as "The 32-Bit Shootout”: the 
future of MS-DOS in the 32-bit world, the value of benchmark results, and compilers. 

From Intel's perspective, compatibility with existing 8086-family software will be the driv- 
ing force in establishing the 386 as the leading 32-bit CPU in the microcomputer market. As 
one speaker said, "Six million PCs are the lowest common denominator and software will 
continue to be written for them." Motorola's Jeff Nutt countered by stating that the in- 
fluence of MS-DOS will lessen and UNIX will gain prominence. However, he also said that 
the 68020 will eventually run DOS 5.0. 

Of the six chip makers participating, only Motorola refused to release benchmark 
statistics. "We'll run whatever applications our customer base wants and give them the 
results," Nutt explained. Manufacturers and panelists agreed that benchmarks aren't mean- 
ingful to the user unless they are uniform and repeatable; instead, what is really needed is 
a series of market-specific evaluations, and the buyer had better run those tests. Just about 
everyone agreed that "benchmarks don't lie, but liars do benchmarking." George Morrow, 
former chairman of Morrow Designs, concluded that "magazines that support the industry 
should act as watchdogs” and do benchmarking for their readers. 


(continued) 
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We invented 
the modem that 
makes fewer demands 
on your PC. 


The Ven-Tel Half Card" modem. All the power and speed of our 
regular modems, but with some major advantages for people who 
demand versatility from their PC. 
Regular modems plug into one of your 
computer's full-size slots. Just like expan- 
sion boards—color boards, graphics cards 
and memory expanders. 


| The Ven-Tel Half 
EE Lu — Card modem is different. 
SEN —tplugsintoa short slot, 
== freeing up a long slot so 


sie your PC can handle an addi- 
H (tional function. And while 
other modems have about 
300 components, ours has 70. 
So it not only demands 
less space from your computer 
—it also demands less power 
and generates less heat. Your PC 
stays cool and stress-free. 

Competitively priced, the Half Card modem is avail- 
able in both 1200 baud and 2400 baud speeds. And it’s 
backed by Ven-Tel's free five-year warranty. No other 
major manufacturer even comes close. 

If you make a lot of demands on your PC... 
demand the less-demanding modem: The Ven-Tel 
PC Modem Half Card. 


en-el 


Modems 


Our Кее 24-page booklet, “Ном To Select The Correct Modem?’ contains 
E specific information about our full line of modems. To request your copy, call 


800-538-5121. In California, call 408-727-5721. 
Inquiry 372 
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Panelists agreed that compiler portability is more important in the micro market, while 
compiler performance is more important in the workstation and minicomputer markets. 


Hardness Tester Helps Build Better Integrated Circuits 


Electrical engineers know that the thin-film, multilayered structures that make up integrated 
circuits are subject to high degrees of failure, particularly at interconnection points. Re- 
searchers at Stanford University (Palo Alto, CA) are using new techniques to understand why 
relatively straightforward interconnections that appear to be solid when made, inexplicably 
break later on. One technique devised by William Nix, a professor at the Stanford School of 
Engineering, uses а new submicron hardness tester (nicknamed the "nano indenter’) to 
determine the hardness of thin-film material by indenting the metal to a minimum depth of 
500 angstroms. 

"The nano indenter allows us for the first time to probe mechanically on a very small 
scale," Nix explained. The degree of hardness as determined by the indentation is then 
compared to the known microstructure of the material being studied, which helps deter- 
mine why the material might fail. 


Hewlett-Packard Defends Its Choice of DDL 


After taking its licks at the Seybold Desktop Publishing Seminar for picking imagen's DDL 
as a document-description language. Hewlett-Packard held its own symposium on desktop 
publishing and defended its choice. Apparently the company was still smarting somewhat 
from Steve Jobs's comment at the Seybold seminar that HP must have been "brain- 
damaged" when it decided to support DDL instead of Adobe Systems' PostScript. In her 
talk, Jan Bell of HP's Peripherals Group (Boise, ID) specifically compared DDL to PostScript 
and Interpress, a document language from Xerox. HP chose DDL over PostScript, she said, 
because DDL supports both binary and ASCII representation (PostScript supports only 
ASCII, she said), intelligent scaling of bit-map characters (PostScript does not), composite 
objects (again, she said, PostScript does not), full object caching (PostScript supports font 
object caching only), and document layout (PostScript does not). Interpress, she pointed 
out, supports only limited programmability, binary representation, font-only object caching. 
and limited document layout. She also said іпіегргеѕѕ doesn't support intelligent scaling of 
bit-map characters and composite objects. 


NANOBYTES 


VLSI Technology (San Jose, CA) brought out a series of 1.5-тісгоп CMOS gate arrays based 
on its Continuous Gate technology. Arrays in the VGTIOO series contain from 10,000 to 
50,000 usable gates. The series gives designers a choice between gate array or cell-based 
implementations.... The IEEE has formed a group to address the work of the Personal 
Computer Extended Technology Standards Committee, which has released a technical 
spec for its proposal for a 16-bit PC AT-compatible bus with a 32-bit bus extension. Accord- 
ing to Gary Lyons of the IEEE’s microprocessor standards committee, the society's involve- 
ment with PCET will lead to an АТсотрайЫе bus specification that's officially recognized 
by the IEEE. The final document could be used by manufacturers basing systems on 32-bit 
processors, including Motorola's 680x0 series, National Semiconductor's 32xxx series, and 
intel's 80386.... Symbolics Inc. (Concord, MA) is selling the source code for its New 
Flavors object-oriented programming system, written in Symbolics Common LISP. Full source 
code on a DOS-compatible disk costs $25; documentation costs $50.... Corvus Systems 
Inc. (San Jose, CA) has acquired the laser printer technology developed by BDS Computer 
Corp. (Mountain View, CA)... . OEM Marketing (Canoga Park, СА) is selling a device that 
monitors a computer's temperature. Heat Alarm bleats a high-pitched warning when the 
temperature hits 123 degrees. It costs $49.95 and, according to the company. it's easily in- 
stalled between the speaker and the motherboard. The firm's next product? The Cool Card. 


TECHNOLOGY NEWS WANTED. The news staff al BYTE is always interested in hearing about new 
technological and scientific developments that might fave an impact on microcomputers and the people who 
use them. We also want to keep track of innovative uses of that technology. 1f you know of advances or proj- 
ects that involve research relevant to microcompuling and want to share that information. please contact us. 
Call the Microbytes staff at (603) 924-9281, send mail on BIX to Microbytes. or write to us at One 
Phoenix Mill Lane, Peterborough. NH 03458. 
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INTRODUCING THE A x STAR Il 


We're having a party! It's a going 
away party. And, it's for IBM. But, 
shhhhh! Dont tell them. We want it 
to be a surprise! 


Why a party? Well, it's because 
we've been told that more than a few 
of IBM's customers have been "going 
away" ever since we introduced our 
AxStar™ PCIAT compatible micro- 
computer. Now that we've announced 
our new AxStar II, we figure a lot 
more of their customers will be going 
away. That's because the AxStar II 
is the only "network ready" PC/AT 
compatible that can operate at 6, 8, 
10 and 12 MHz. And because it's 
available in a super selection of 
models starting at only $995! 


The AxStar Il is not just another 
clone, it's better...much better! Not 
only is it faster and more powerful 


than IBM's model, its also incredibly less 
expensive. Better yet, the AxStar Il 
is built and backed by Wells American - 
a company that's been making micro- 
computers longer than IBM. (We bet 
that surprises even you!) Plus, the 
AxStar П is serviced nationwide by RCA 
Corporation - one of the world's largest 
and most respected consumer electron- 
ics firms. And if that's not enough, 
every unit includes free schematics 
and a money back guarantee! 


If you'd like to be a part of our 
IBM going away party, clip and 
return the coupon or call us at the 
number below. But dont tell IBM! If 
they find out how many of their cus- 
tomers are going away, they might 
just go away themselves! Of course, 
that would be okay with us. We 
never really invited them anyway! 


pum жт ииту ачыкы ит 


A PCIAT FOR ONLY $995? 


| 
WHAT А REASON TO CELEBRATE! : 


Special Introductory Offer: Order now  , 
and receive a $395 option - absolutely 
FREE! Limit one per customer: Hurry! 

This offer and quantities are limited. 


Name: 
Company: 
Phone: 
Address: 


City: 
State: Zi 


o Wells American 


803/796-7800* TWX 510-601-2645 
Sunset Boulevard « West Columbia, SC 29169 


һы mee Lr 
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Corporate Headquarters: 3243 Sunset Boulevard • West Columbia, South Carolina 29169*803/796-7800* TWX 510-601-2645 
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And much more: 


Full EGA and CGA Mapa. Princeton EGA monitors 
bring you 64 brilliant colors and bright sharp images in 
enhanced graphics mode, with 640 x 350 resolution. 
Your EGA software never looked better. Plus our HX-12E 
and HX-9E automatically switch from EGA to CGA mode, 
when needed. 


Compatibility. Princeton monitors are 10096 compatible 
with leading personal computers like IBM®, Gompa, and 
more. No matter what system you have, there's a Princeton 
monitor that's right for you. 


Quality Image. A .28mm dot pitch (the finest dot pitch of 
all leading EGA displays), bright colors, and sharp 
resolution give Princeton monitors a quality image that 
cannot be beat. 


Easy HM and preme Design. Princeton 
monitors are designed for easy use, too. You get easy 
viewing with the HX-12E's black matrix tube and etched 


— 
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nonglare screen. The lines are crisp, the characters sharp, 
and the colors even, so you're more productive. Controls 
are located on the front, where you can reach them. 


Rellability. Princeton monitors are designed and 
manufactured to meet your most demanding needs. Only 
the finest components are used. The result: dependable 
performance day in and day out. 


Value. No other monitor gives you more for the money than 
Princeton. Compare for yourself. Feature for feature there's 
not a better value around. 


Availability. Princeton monitors are as easy to get your 
hands on as they are easy to use. You can find them at 
computer stores around the world. 


Reputation. More and more, people are making Princeton 
Graphic Systems their number one choice in personal 
computer displays. Because people know Princeton delivers 
the ultimate in compatibility, reliability, and performance. 


IBM is a trademark of International Business Machine, Inc. Gels de a trademark of Compaq Computer Corp. 
Wall Street Journal la a registered trademar 


of Dow Jones, Inc. 


best dot pitch 
EGA monitors. 


For the no-compromise enhanced graphics monitors, look for the 
Priceton Graphic Systems name. Princeton delivers everything you 
need in a quality EGA display, from crisp, clear, full EGA support to 
rugged reliability. When you choose Princeton you choose the 
best. 


HX-9E. The first IBM compatible 9" high reso- HX-12E. The first IBM compatible high 

lution color monitor to support EGA. Has a resolution color monitor to support EGA with a 
.28mm dot pitch black matrix tube and etched .28mm dot pitch. The HX-12E builds on the 
nonglare screen for sharp, crisp displays and award winning features of the HX-12 and 
features a built-in tilt/swivel stand and features 640 x 350 resolution for sharp, crisp 
green/amber switch. text and colorful graphics. 


FREE TILT AND SWIVEL STAND 


With every purchase of an HX-12E Monitor between November 1 and 
January 31, 1987. To receive a free monitor stand, simply send us your ` 
completed warranty card with T original invoice (no photocopies 
accepted) by February 15, 1987. All requests will be filled within 6-8 
weeks after receipt. 


PRINCETON 


GRAPHIC SYSTEMS 


AN INTELLIGENT HYSETENM S COMPANY 


801 Ewing Street, Sidg. A Princeton, NJ 08540, Telex: 821402 PGSPRIN, (609) 683-1860, (800) 221-1490, Ext. 1804 
Inquiry 280 DECEMBER 1986 * BYTE 15 


LETTERS 


COMPUTER-BASED COURSES 

The following institutions have responded 
to our September editorial with informa- 
tion on their courses via computer: 


Polytechnic Institute of New York 

Dept. of Humanities & Communications 
333 Jay St. 

Brooklyn, NY 11201 


Mary Washington College 

Office of Graduate and Extended Studies 
1301 College Ave. 

Fredericksburg. VA 22401-5358 


University of Cincinnati 

Dept. of Chemical & Nuclear Engineering 
Mail Location £171 

Cincinnati, OH 45221 


Thomas A. Edison State College 
101 West State St. 

CN 545 

Trenton, М] 08625 


Connected Education Inc. 
92 Van Cortlandt Park South, #бЕ 
Bronx, NY 10463 


Nova University 

Information Sciences 

Center for Computer-Based Learning 
3301 College Ave. 

Fort Lauderdale. FL 33314 


CORRECTION 
| wish to point out an error in your 
September editorial, which urges the use 
of computer conferencing as a medium 
for educational instruction and college 
credits. When mentioning the EIES con- 
ferencing system, you give credit to the 
correct person (Murray Turoff), but to the 
wrong school. EIES was in fact developed 
at New Jersey Institute of Technology. not 
in New York as you claimed. 
MARK SAVASTANO 
Bloomfield. NJ 


SORT RUN TIMES 

[n every generation there is someone who 
has trisected the angle with compass and 
straightedge, squared the circle, repealed 
the second law of thermodynamics. or 
written a sort with run time linear in the 
number of records. Alas, they are always 
mistaken! The letter from John W. Ward 
(September. page 373) is in this category 
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and illustrates the danger of generalizing 
from a single datum. 

Mr. Ward claims to have found a sort 
that runs in O(n} time. In fact, the sort he 
presents runs іп O(n'), that is, Оп), 
considerably worse than the O(n log и) 
that the better sorts offer. 

The timing for Mr. Ward's algorithm has 
a component that is O(n) and I/O-bound. 
and a second component that is O(n'-5) 
and CPU-bound. Since his memory was 
too small to handle more than 90,000 
records, his timing was dominated by the 
slow disk drives he was using. Had he tried 
the same algorithm with 9,000,000 
records, the CPU time would have been 
more noticeable. Had he tried it with semi- 
conductor auxiliary memory instead of 
disks, that 15, with "RAM disks," the I/O 
time would have been less noticeable. In 
either case, his error would have been 
obvious. 

The description of algorithm timing as 
Off(n)) is only meaningful when n is allowed 
to grow arbitrarily large. In Mr. Ward's case, 
he restricted the evaluation to the small 
memory of his DEC PDP-11/73. 

Whether Mr. Ward meant O(n) ог оп), his 
example fails to justify his claim that "1 
know it's theoretically impossible, but it 
can sometimes be done in practice" In 
fact, what he did is theoretically possible, 
trivial. and irrelevant to the real world. In 
a "Mom and Pop" grocery store, 90,000 
records may be a large file. In a world of 
multinational corporations. 9,000.000 
records is ridiculously small. 

SEYMOUR J. METZ 
Annandale, VA 


CD-ROM SOFTWARE 
DEVELOPMENT 

Editor's note: Hein ten Bosch of Kluwer Technical 
Publishing in Deventer, The Netherlands, called 
to say he had spotted a bug in our May article 
“CD-ROM Software Development.” Says he, “The 
author compares the number of bytes but forgets 
to calculate inner sectors,” so that the final counts 
represented in table 2 (page 184) are off. Author 
Bill Zoellick's response: 


The reader is correct; table 2 is in error. 
I do not understand what the reader 
means by "inner sectors," but he Is right 
about my not adding up the maximums 


in the table. The figures in the columns 
for two levels and three levels are in fact 
the number of records just at that level, 
rather than in the whole tree. Ап entire 
three-level tree, of course, contains 
records at the first and second levels as 
well as those at the third level. So we 
need to accumulate the records as we 
move from left to right, resulting In the 
following, corrected table: 


Block Опе Two Three 
size level levels levels 
2K 64 4,224 274,624 
4K 128 16,640 2,146,688 
8K 256 66,048 16,974,592 


1 am sorry about this error and am 
pleased that someone read the article 
closely enough to notice it. 1 also notice 
that we left out the “K” in the field that 
should read "Block size = 2K" in table 2. 

BILL ZOELLICK 

Stillwater. OK 


FOOLING THE SYSTEM 
Structural analysis programs developed in 
a mainframe environment frequently use 
a large array that is partitioned for various 
purposes. Appropriate subelements are 
then passed to subroutines. The Microsoft 
requirement that dimensions of an array 
be fixed can create problems when these 
programs are converted for use on a 
microcomputer. At first glance, the tech- 
nique proposed in "Structural Analysis" 
by Robert W. Johnson and Fernando G. 
Loygorri for “Fooling the |operating| 
System" (July, page 210) appears to pro- 
vide a useful technique to alleviate some 
of these problems. However, there are 
(continued) 


LETTERS POLICY: To be considered for publica- 
tion, a letter must be typed double-spaced on one 
side of the paper and must include your name and 
address. Comments and ideas should be expressed as 
clearly and concisely as possible. Listings and tables 
may be printed along with a letter if they are short 


and legible. 

Because BYTE receives hundreds of letters each 
month, not all of them can be published. Letters will 
not be returned to authors. Generally, it takes four 
months from the time BYTE receives a letter until 
it is published. 


If You Just Look At The Screen, 


Youre Missing The Picture. 
АЅТЗС Plus'and ASF3G ГО” 


ots of companies bundle EGA, ССА, AST-3G1/0 with an optional parallel port. 

[DA, and Hercules" graphics card All the graphics and memory of the ASE3G Plus, От pick the AST-3G 1/0 (formerly known 
ipabilities on one board. еы. ined with a Serial Port, Parallel Port, ав AST-3G Pak) and get the parallel port 
ST gives you this and alot more ЫНЫ Ma. Clock Galendat үне Е and all the graphics capability of the 
arting with a choice. 4, e aia НИ AST-3G Plus, as well as a serial port and 
ST-3G Plus or AST-3G 1/0. 2 Chere 4 Uh, Д Bee da d, clock/calendar with battery back-up. 
hoose the AST-3G Plus and AES HL nM Lio EM ae, You can also order an optional 

t high-resolution 640 x 350 —É- "iie MNT To eee Bea... game port. Both the AST-3G Plus 
'aphics, brilliant 16 color displays 4 ra du. Ы аъ. rtm М 5 . and AST-3G I/O give you 256Kb of 
eated from a full-spectrum 3 no Map P om тна: a on-board video memory. 

alette of 64 colors and high- Ж EMEN "dg ee ты So whether you need more 
uality text. Giving you across- ИРИК қ 7777 E əн powerful graphics, ог powerful 
1e-board ІВМ? PC/XT/AT* NL c6 Йй... IESU." graphics and more, AST has an 
oplications software compatibility. НСИ, B. ЕСА solution. 

), you'll have all the power you need ТЕАТ Моге, An AST Tradition. AST pio- 
r business and presentation graph- AST-3G Plus ТЯ jc 8 neered compatible multifunction 
5, CAD/CAM, graphic arts and desk- EGA, CGA, Hercules graphics mj" expansion boards. For more power. 
p publishing. and MDA with 256КЪ on-board - Now we're doing the same with graphic 


video memory and available Parallel Port. display adapters. 


And all AST products are built with 
front-line components, then burned-in 
and tested. Again and again. For more 
reliability. 

Get The Whole Picture. Find out more 
about unleashing the graphics power of 
your PC, XT, or AT by visiting your local 
dealer, calling our Product Information 
Center at 714/863-1480, or mailing the 
coupon below to AST Research, 2121 Alton 
Avenue, Irvine, California 92714-4992. 
AST-3G Plus and AST-3G 1/0 trademarks of AST 
Research, Inc. IBM and AT registered trademarks 


Шаға | ' of tnternational Business Machines. Перде 
ы, trademark of Hercules Graphic Products 
1 


енге еле анты мені "ihe RESEARCH INC. 


reserved. 


ju can even expand the AST-3G Plus 


| AST-3G Plus and AST-3G I/O, 
| МАТА = Те 4 WIL I". | 


| 


Title 

Company. 

Address 
City. State Zip 


Phone { ) 


Send to: AST Research, Inc., 2121 Alton Ave, 
| рупе, СА 92714-4992. 01 ВСО68 A ОС 12/86 
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A Hero For Our Time 


We live in an age of efficiency. People want the best possible performance, the highest return on investment, 
that extra ounce of speed. Modula-2 is the language that embodies that philosophy. Pecan's Modula-2 is the 
implementation that best expresses that philosophy. With Pecan's professional Modula-2 you can write 
fast, efficient, reliable and maintainable code. 


STATE OF THE ART: This elegant language incorporates the best features of Pascal. In addition, it 
includes standard extensions for real-time programming, the module C Edo: improved syntax and facili- 
ties for multiprocessing and low-level machine access. Modula-2 is suitable for programming entire 
computer systems, from high-level machine independent application programs to machine-specific soft- 
ware such ав device drivers. 


COMPLETE: Pecan includes the Power System, à complete, integrated development environment, along 
with every Modula-2 compiler. You get a text editor, file handling utilities, library, print and file transfer 
utilities, in every package. And a wide variety of additional integrated program development aids are 
available. These include the languages UCSD Pascal, FORTRAN-77, BASIC and Assembler, 50 you can 
construct your application using modules written in your choice of languages 


POWERFUL: The Power System utilizes a system of fast on-screen menus so you need nol learn 
cumbersome command structures, The sophisticated compiler/editor interface permits you ta automati- 
cally correct errors as they are detected or log errors for unattended compilation. The editor itself supports 
editing of multiple files, dynamic function keys and virtual memory editing. 


A standard sel of utility modules form an integral part of Pecan's Modula-2 implementation. These powerful 
modules provide facilities for input and output, random access files, disk directory operations, console 1/0, 
storage Management, program execution and process scheduling. A utility library contains modules for 
mathematical functions, decimal arithmetic, strings and data conversion. And the language itself supports 
gu RUD types, procedure variables, a transparent WORD type, an address function and interrupt-driven 
multitasking. 


PORTABLE: genitis is the hallmark of the Power System and Modula-2. The Power System 15 
available on more machines than any other environment, This means that programmer teams working 
on diverse machines will not have to learn multiple development environments. Moreaver, applications 
developed under the Power System are themselves portable to the same wide variety of machines. 


PECAN'S MODULA-2 FEATURES: 
e Fasi compilation e Нау code e ШИ compllation of modules e Camprahensiva module library 
e Integratability with UCSD Pascal, FORTRAN-77, BASIC and Assembler e Extended precision arithmetic 
e Dynamic memory management e Mullilasking e 8087 and 800 support [PC's and compatibles) e 170 redirection 
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For PC-DOS, MS-DOS, Amiga, Atari ST, Macintosh, Apple II including new Apple I gst). Rainbow, Tandy, 
Stride, as well as most popular 8/16/32 bit systems. Also available for VAX, UNIX, PDP-11 OS's and others. 


Order additional kanguages! Your choice of UCSD Pascal, FORTRAN-77, BASIC or Assembler for only $79.95 
with your purchase of Madula-2. 


BUY TWO ADDITIONAL LANGUAGES ANO GET ANOTHER LANGUAGE FREEI 
To custom-tailor software, PECAN offers such programming tools as: 


SYMBOLIC DEBUGGER ..................... $59.95 CONFIGURATION TOOLS .............. eve + 998,05 
PROGRAM ANALYSIS TOOL KIT......... ,.... 90395 DISK RECOVERY TOOLKIT ...,....... verses 800.05 
APPLICATION SERVICES INTERFACE ,........ $5895 PRINT 8РОШЕН,,..,...................... 530.85 


ÜRDER MODULA-2 ANO ALL SIX UTILITIES ANO PAY ONLY $199.95 FOR A TOTAL SAVINGS OF $100. 
Write for a complete 1151 of our other development aids. 
ATTENTION CORPORATIONS: Ask about our training seminars: 
SCHOOLS: Special educational discounts. 


NOT COPY PROTECTED AA таш” 
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on а US bank. New York State residants add appropriate sales tax. 

UCSD Pascal is a lrademark of the Regents of the University of California 
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important qualifications that shouid 
have been mentioned. 

First, many mainframe programs will mix 
double-precision numbers, integers, and 
characters in the same array. ІҒ so, the pro- 
grammer must assure that no scalar 
crosses a segment boundary. Otherwise, 
incorrect results are likely when that item 
is passed to a subroutine (since only one 
segment and offset will be associated with 
that item when it is passed]. 

In addition, the proposed approach 
relies on the fact that the array spans more 
than one segment to create code that 
deals with both segment and offset. How- 
ever, a subelement of a large array passed 
to a subroutine often does not itself span 
more than one segment. The fact that 
proper code for an actual argument is 
generated in the calling routine does not 
assure that proper code is generated in 
the called routine for the formal argument. 
Consequently the formal argument 
should be explicitly declared as SLARGE 
or $HUGE to assure that both segment 
and offset are used within the subroutine. 
(The SLARGE metacommand could be 
applied to all code in a program 

Finally, and most importantly, the mem- 
ory model was changed for version 3.3 of 
the Microsoft FORTRAN compiler and 
linker. At run time, common blocks and 
large variables are now loaded below seg- 
ments such as the stack and heap. We 
compiled and linked a short program, first 
using MS-FORTRAN 3.2 and then MS- 
FORTRAN 3.31. The result: Memory or- 
ganization is substantially changed and a 
number of segments now occur above the 
common blocks. Using the recommended 
"tricks" will now result in 'clobbering" the 
program unmercifully. 

Ten years ago the prevalent view 
seemed to be that good programming 
meant getting the most out of a specific 
machine. That notion is outdated because 
it ignores issues such as code mainte- 
nance, portability, and assurance that the 
results are accurate. In our view, a "very 
sloppy approach” is writing code using 
shortcuts that significantly increase the 
probability of incorrect results, as op- 
posed to writing code that "will not use 
all the memory available in computers that 
have plenty of it." 

This is not strictly a philosophica! exer- 
cise. Recognize that the standard of care 
required of a programmer or an engineer 
using an analysis program is still develop- 
ing. Many lawyers would argue that “strict 
liability” is appropriate for areas, such as 
structural analysis, that are “inherently 
dangerous," [n other words, if analysis 
results are incorrect because of some 

(continued) 


VIDEOTRAX DATA BACK-UP 


WEJ RODUC 
AND ALREADY 40 MILLION 


UST INTRODUCED IT. 


PEOPLE OWN HALF OF IT. 


Every human in the hemisphere who 
owns a standard VCR has half of 
what's needed to back up data. The 
rest of what you need is neatly con- 
tained on the new Videotrax™ 
controller board by Alpha Micro. 
Slip the Videotrax board into the 
expansion slot of any PC. (Meaning 
any IBM” PC, XT, AT, or true compat- 


High-lech. Open your PC and slide the controller 
board into any expansion slot. Low-lech. Hook up 
VCR lo computer with standard connector cables. 


ible.) Connect the computer to a VCR 
with standard connector cables. Апа, 
as of that moment, you are under the 
protection of a highly sophisticated, 
stringently reliable, data backup 
system. 

In fact, exhaustive testing and the 
long term experience of over 19,000 
Alpha Micro users have proven 
Videotrax technology to be more reli- 
able than any other backup option 


available. More dependable, even, 
than the hard disk you're covering 


QUICK STUDY 


Videotrax has been designed to 
extremely demanding standards. 
So that it won't put a lot of de- 
mands on you. Anyone who can 
run a VCR knows most of the drill. 
The rest is covered by our 
menu-driven software. By 
clear, concise documenta- 
tion. And by a range of 
backup modes that keep it 
simple: 

Insert a blank video cas- 
sette tape and follow the 
directions which appear on 
screen. These guide you 
through the painless steps 
for copying or restoring an 
entire hard disk, specific 

files, or only 

files modi- 

fied since 

the last 

backup. 
Meanwhile, 
" Videotrax 

rigorously 
monitors itself for proper 
functioning. 


WE MAKE THE VCR PART 
OF IT, TOO 


If you like, opt for our 
enhanced Videotrax VCR and expe- 


rience the extra joy of its automatic, 
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unattended backup capabilities. 
It willbe ж. amost prudent 
invest- d & ment. Because, 


for the price of taping Dallas you can 
preserve your most precious data. Up 
to 80МВ on a single cassette, at less 
than a third of the cost of streamer 
tape. 

And of course, if you ever require 
service, your authorized Alpha Micro 
dealer and our worldwide 
network of factory service 
centers will provide all the 
support you need. 

For the name of your 
nearest Videotrax dealer, 
call Alpha Micro at 
1-800-992-9779. In Califor- 
nia, call 1-800-821-0612. 

The Videotrax System. 

It's a great leap forward in 
backing up. 


DATA BACKUP FROM 
ALPHA MICRO. 


Corpornie Headquarters: 3501 Sunflower, PO. Bor 25059, Sania Ana, CA 22799 © Alpha Microsystems 1988. AU rights reserved. JEM ita registered trademark of Iniernatioml Business Machines Videotrar is a registered trademark of Alpha Microggstems 
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We're PC-SIG. 

. We have the 
world's largest 
library of user-supported programs 
(where authors ask that you send a 
donation) and free public domain 
programs. For only $6, you buy 
software that has been selected 
from leading authors, thoroughly 
analyzed, and technically supported, 
Perhaps thats why we've been 
referred to as the Robin Hood of 
software publishers. 


O *499 PROCOMM Professional communications program 
writien in compiled MicroSoft C and assembly code. 

О “523 SIDE WRITER Perfect for spreadsheets, this applica- 
tion prints text files sidewoys. 

0 #528, 529 NEW YORK WORD Powerful word processing 
wilh split-screen editing, mall merge, auto hyphen, and more. 
0 2574 FREECALC Word processing and spreadsheet 
application tor forecasting and budgeting. 

L1 *78 PC WRITE Our most popular word processor. “I'm mora 
пі ease with PC WRITE than WordStar” 


manager. 

O #522 INSTANT RECALL Mamory-residant program for 
storing ond retrieving a wealth of information. 

Г] “405 DESKMATE Desk organizational tool with phone 
dialer, notepad, calendar, and coticulator. 

LI “478 HARD DISK UTILITIES The bes! and most useful utili- 
lies for the hard disk user. 

0 *133 ULTRA UTILITIES A must for every PC owner. For 
recovering lost or accidentally erased files. 

O *558 PC-PROMPT A memory-resident help utility thal 
provides formatting for DOS commands online. 

C "429 ELEMENTARY C Application for leaming Clanquage. 
П *424 PASCAL COMPILER Popular compiler written in 
Turbo Роѕса!. 

D *423 PROJECT MANAGEMENT PC management sysiem 
capable ol handling 1000 tasks. 


[3 *237 PC-GENERAL LEDGER For the serious bookkeeper. 
All the controls needed for balancing the books. Plus on 
audit irail. 


C 4404 EZ-FORMS Program for generating tallor-made forms. 
"Compared to $80 pockoges, this is super.” 


[.] 1-year PC-SIG Membership. Includes printed directory, 
supplement, bi-monthly magazine ....520. ($35 foreign.) 


The PC-SIG Introductory Special 
C1 Any 5 diskettes plus 1-year membership... S539 
All diskeftes are $6 each. Add $4 postage and handling 
(510 foreign) CA residents 046 state sales tax. 
byl 1 Check L1 VISA CMG 


e 


F 


| Г] 4521 FREEFILE Easy-1o-use and leam retational dato base 


Total Enclosed $ 
Card No, 
Exp. dote 
Name 

Address 


| Se — — 


Phone * 


State Zip. 

Deoter Inquiries Invited 

To order, call: 800-245-6717 
In CA: 800-222-2996 

For technical questions or toca! 
orders: (408) 730-9291 
1030-D East Duone Avenua, 
Sunnyvale, CA 94086 
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obscure bug. and the incorrect results 

cause damage, the responsible program- 

mer and/or engineer may be liable for that 

damage, regardless of the care taken to 

ensure accuracy. If there is any question 

about the degree of care, the case will be 
even stronger. 

KENNETH S. HERRING 

VicK! R. HARDING 

Rockville. MD 


The authors’ reply: 

We fail to see how it is possible to "mix 
double-precision numbers, integers, and 
characters in the same array" in FOR- 
TRAN 77. Perhaps the writers meant to 
say "in the same common block," in 
which case Microsoft FORTRAN's inabili- 
ty to cope with segment boundaries is 
already well documented in the manuals. 
Anybody using MS-FORTRAN should be 
aware of it by now. 

We also fail to see why a subroutine 
should have code to handle common- 
block variables that is different from the 
equivalent main program code when the 
compiler has the explicit definition of the 
common block in both cases. Of course, 
there could be an error in the compiler 
itself. but our experience tells us that this 
is not the case. Furthermore, since the 
article was written we have finished the 
graphics module for the 3-D models and. 
as before, memory expansion gave us no 
trouble. 

Now, if a subarray is passed and it 
crosses a segment boundary. then you 
have a problem, but again. it is a more 
general problem not due to the memory 
expansion method presented in the ar- 
ticle. 

We found that the declaration of 
$LARGE for big arrays was not as good 
as using common blocks because it had 
the nasty side effect of including the en- 
tire array in the .EXE file! As a result, the 
program submitted by the writers com- 
piles into an executable file 260K bytes 
long. instead of 20K. 

After MS-FORTRAN 3.3 was released 
we became aware of the memory model 
change, but it was too late. As you can 
imagine, we cannot predict what Micro- 
soft will! do next. If they want to make 
their FORTRAN more C-like, it is their 
privilege, but because of this and other 
problems we stay clear of the latest 
releases and just use the 3.2 version, as 
was stated in our article. 

As for the philosophical arguments 
about what should and should not be 
done. we are not after anybody's "Good 
Programming Seal of Approval," but we 
try to get the job done instead. And 
when there is only one way of accom- 


plishing a task with the available tools, 
the "programming style” is a moot point 
anyway. 

Regarding maintenance, it is our opin- 
ion that it would be much more complex 
to maintain, update, and keep track of 
multiple versions of the programs for dif- 
ferent computer memory sizes. Portabili- 
ty is a nonissue for us, as we are 
dedicated to designing software for the 
IBM PC family. 

From the writers' comments about re- 
liability, it seems that they think we 
dreamt up the memory expansion 
mechanism one afternoon. then imple- 
mented it hastily and never tested it. 
Nothing could be further from reality. 

We know that the mechanism works 
well because we have used it extensive- 
ly in different types of models with total 
success. Of course, it is always possible 
to make errors, so the results should 
always be checked out, not only in the 
case of tricky code but also with run-of- 
the-mill programs. 

Their letter implies that if only standard 
methods are used, then different com- 
pilers may be employed with no fear of 
incorrect results. We wish such a naive 
notion would hold true. In the real world 
you must thoroughly check out programs 
every time any change is made to your 
code, or when a different compiler or a 
different computer is used. The existence 
of nonstandard techniques neither іп- 
creases nor decreases this responsibility. 

As for the legal ramifications of per- 
forming any activity in the U.S., we аге 
painfully aware of the Russian roulette 
game we play every day and we try to 
maximize our chances. 

That is why our Microsafe programs 
generate a complete model force 
balance to help in proving the validity of 
a solution, rather than relying on the 
philosophy that if the steps are correct, 
the results must be correct too. 

Not many other Finite Element 
Analysís programs conduct a force 
balance at all nodes as a second, in- 
dependent method to ensure the validi- 
ty of the solution. We believe that such 
an approach is much better than blind 
faith in the correctness of code just 
because it foilows simplistic rules and 
trusts compilers explicitly. After all, com- 
pilers are not perfect either. especially 
MS-FORTRAN. 

The use of software, as well as the rest 
of the activities conducted by engineers, 
requires the use of checks and balances, 
together with methods that are sound 
and proven by experience, to provide a 
defense that reasonable and appropriate 

(continued) 


The Most Powerful LAN 
Fils on a Disk. 


Network Power. You knew that someday there would 99% of PC-DOS Applications Run in a Totally- 
be a powerful LAN that didn't need old-technology network Transparent Network Environment. If you know Боз, you 
boards. lt would be fast, easy to install, and run 99% of PC- already know how to use LANLink™ COPY transfers files 
DOS software. It would be expandable, provide remote mena users, and a 2-drive PC Satellite boots 1-2-3 from the 
access, password-protection, and enable you to use Inex- Server's hard disk with the entry c:lotus. Each satellites 
pensive terminals as workstations In a PC-DOS environment. access can be limited to specific disks, printers, and sub- 
Dream no more, because the power Is here. directories. A wide variety of software Including Lotus 4-2-3, 
its name is LANLInk™ dBASE Ill, and WordStar Is fully compatible. LANLink'" 
A Software-Driven LAN Powerful Enough To Use R$-232 has a collision-free data transfer rate which exceeds 
Ports for Network Communications. іп development for 415,000 BPS. 
over three years, LANLInk™ represents the next generation of Power Up Your PCs Today. For complete details and the 
local area networks, All of the logic which has traditionally authorized dealer nearest you, call The Software Link TODAY. 
resided on network boards is on LANLink's Satellite and The LANLInk'" Starter Kit Is $495 and Includes modules for 
Server Diskettes, both a Server and a Satellite. For a limited time, 50 feet of 
No additional hardware 15 required. Inexpensive serial shielded RS-232 cable will be included free of charge. 
ports replace "Kilobuck" Network Interface Boards making Additional Satellite Modules are only $495, each. 
installation costs one-third that of a board-driven network. LANLInk" is immediately available and comes with a 
How To Configure a Smart Network...With Dumb money-back guarantee. VISA, MC, AMEX accepted. 


Terminals, But Without Dedicated Servers. Boasting a 
wide variety of configurations, LANLink™ is most offen set up 
as a "Star" having up to eight satellites connected to a cen- 
tral, nondedicated server. Larger networks can have multi 
ple servers, supporting a total of 73 or more network users. 
R-LAN™ (Remote-LAN) gives users the ability to interact 
with a LANLink™ network in real time via modem. Plus, If d | 
MultiLink Advanced" Is run on a Satellite, inexpensive | | 
dumb terminals can be used to access network disks, files, — 25 


i 


and programs. | 
aoro сы Bic itii En o THE SOFTWARE LINK, INC. 
Markham, Ontario ЗА 6В7 CALL: 416/477-5480 eve { 

ТАНЫК ММ Sox Advanced" ^ & A-LAN™ are tradamarks of 0 lopers of LANLInk™and MultiLink Advanced" 
The Software Link, inc. 8601 Dunwoody Place, Suite 632, Atlanta, GA 30338 Telex 4996147 SWLINK 
IBM, PC, & PC-DOS are trademarks of {BM Corp. WordStar 2000, : 

dBASE lil, and Lotus 4-2-9 are trademarks of MicroPra, Ashton- Inquiry 331 for End-Users. CALL: 404/998-0700 


Tate, and Lotus Development Corp., respectively. Inquiry 332 for DEALERS ONLY. Dealer Inquiries Invited 
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care was used in the design process. It 

is not a justification to allow bad solutions 

to be used because of the "It's not my 
fault" philosophy. 

ROBERT W. JOHNSON 

FERNANDO G. LOYGORRI 

Microstress Corp. 

Seattle, WA 


EAsY C 
The company I work for was in a situation 
very similar to what Pete Orlin and John 


Heath described ("Easy C," May): convert- 
ing to C from other languages with no ex- 
perience in C. We also used the #define 
macro features of C to make a version of 
Easy С. | was very relieved to read the May 
article and learn that we were not alone 
in the world. Having worked in the mean- 
time with two C "expert" consultants, | was 
not surprised at the letter from John A. 
Rupley in the September issue (page 22). 
| can understand Mr. Rupley's dislike of 
Easy C; beauty is in the eye of the 


FoxBASE wins the dBASE race! 


643 times faster than dBASE III PLUS 


New FoxBASE+ sweeps the field: runs 2.26 times 
faster than Clipper, 6.69 times faster than dBCOMPILER, 
and 10.86 times faster than dBMAN! And FoxBASE 
compiles programs up to 60 times faster than other 
compilers, 


The others aren't even close! 


New ЕохВА$Е-+ is tolally compatible with dBASE 111 PLUS 
as is original FoxBASE with dBASE |І, No changes in 
your present programs, databases, screens, or reports! 


Though FoxBASE is a super-fast compiler. it offers the 
familiar, user-friendly interactive features of dBASE and 
the fuil power of ‘dot prompt" mode plus many signif- 
icant enhancements. 

FoxBASE is available in single and 

multi-user versions for MS-DOS. 

_ XENIX, UNIX, many net- 
works, and other envi- 
ronments. 
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Best of all, FoxBASE is economical. Singie-user FoxBASE 
costs just $395, multi-user FoxBASE $995**—no matter 
how many workstations you have. 


So call (419) 874-0162 now, and ask for a copy of our 
detailed benchmarks. After all... 


Nothing Runs Like a Fox. 


FOXBASE /.: 


рох 50 os "ЛЕЗ Perrysburg. OH 43551 
(419) 874-0162  Teiex: 6503040827 


Fox BASE + 
runs dBASE M 


programs 6.43 
times faster than — 


dBASE ЇЇ PLUS. — Pe с!” y 


oD average " 
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beholder. But some of his other com- 
ments are, well, staggering. 

Mr. Rupley's first objection relates to 
communication by accepted rules of style. 
There is certainly a great deal of merit in 
writing books and magazine articles in a 
commonly accepted standard form of C. 
Articles written for law magazines need 
to be written in legalese, medical journals 
have their own style, and so on. | find it 
hard to believe. however, that learning 
local variations of C will freeze the brain 
and make programmers illiterate. | don't 
have any trouble converting an article in 
апу FORTRAN/ALGOLstyle language to 
standard C, and Easy C to standard C is 
no exception. 

There is a comment in the letter that 
asks ". . .should not the ANSI Standardiza- 
tion Committee, rather than individual dis- 
senters, be enjoined to wrestle with the 
problem [of confusing operator charac- 
ters|?" Is that a joke? Or should ! make a 
comment about how that hooligan Galileo 
should leave the motion of heavenly 
bodies to the experts? Naw. he can't be 
serious. 

Mr. Rupley's "moral" of hiding one's light 
under a barrel (preferably with the barrel 
in the dumpster out back) is puzzling. 
What is the point of suppressing new 
ideas and innovation? Whether the idea 
is good or bad is beside the point in the 
case of the Easy C article. You are not be- 
ing asked to like Easy C; you are not be- 
ing asked to use it. If you encounter it and 
find it intolerable then by all means 
remove the irritation, but please, no more 
calls for the Thought Police. 

If you work in an environment that re- 
quires programmers to move from one 
language to another rather frequently, 
there are advantages to having the source 
code as similar as is practical and Easy C 
is worth looking at. | am not trying to belit- 
tle Mr. Rupley's opinion. If | were forced 
to work only with C all day long, year after 
year, | would think Easy C is a waste of 
time. | have just gotten very tired in the 
last year of "experts" telling me that God 
speaks in The One True C. 

NEAL S. PENDLETON 
San Dimas, CA 


The September BYTE contained a letter 
from John A. Rupley that was quite critical, 
to the point of being sarcastic. of "Easy 
C" by Pete Orlin and John Heath. He 
claimed that Easy C would lead to C il- 
literacy and that it masks the clarity and 
beauty of C programs. As a consequence, 
he asserts, an ANSI Standardization Com- 
mittee is the proper forum for consider- 
ing "new species” and that individual 

(continued) 


Ten Good Reasons to Buy | 
an Amazing Things™ Model 
“A” Series™ Modem 


|. Amazing Things Modems Provide Access to 
a Wealth of Information through Data- 
bases. 
You can access over 2,500 informational databases with 
an Amazing Things Modem. Research topics from astro- 
logy to zoology, stock quotes, news, weather, sports, 
legal references, medical information and more. 


2, Amazing Things Modems Network. 
Connect your personal computer to any other personal 
computer in your office or in the world. 

J. You can Telecommute with Amazing 
Things Modems. 
Work at home and send your data to the office via tele- 
phone. Observers believe that 15-20 percent of the 
office work force will be telecommuting by 1990, 

4. Amazing Things Modems are Direct Links 
to any Mainframe. 
Access your company's mainframe from your office, from 
your home or on the road with an Amazing Things 
Modem. 

5. Amazing Things Modems Overcome 
Incompatibility Problems. 
Send documents from one personal computer to 
another, even if the systems are incompatible. 
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catalogues. 
7. You Can Send and Receive Electronic Maii 
with Amazing Things Modems. 
Send letters and memos instantly. Mass mail them auto- 
matically, across the office or across the country. 
8. Amazing Things Modems are Inexpensive 
Alternatives to the Telex. 
Send and receive volumes of information overseas at a 
fraction of the cost of a Telex. 
9. Amazing Things Modems are Fun. 
Through various bulletin boards, you can join clubs, 
exchange software, advertise, meet people, find jobs and 
much more. 
Amazing Things Modems are Inexpensive. 
The Amazing Things Моде! "A" Series 1200B Modem is 
priced at $149.95 — about one third the price of an 
equivalent Hayes Modem. And the 2400B is priced at 
only $289. 
e 300-1200 Baud $149.95 
ө 300-2400 Baud $289. 
е Half-Card 
9 Auto-Answer, Auto-Dial 
€ Hayes?-Compatible 
е Full or Half-Duplex 
€ Two-Year Warranty 
€ For Leading Edge® Personal Computers, IBM 
and Compatibles 


For a dealer near you or to order direct, cali 1-800-835-0139, (617) 551-0880 in MA. 
MasterCard and Visa accepted. 
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Amazing Things Inc. 
57 Providence Highway 
Norwood, MA 02062 


Amazing Things and Logo and Model "A" Series are trademaria of Aurezing Things, Inc. Hayes із a registered trademark of Hayes Microcomputer Products, Inc. IBM t& а герініеттгі 
trademark of Invernational Business Machines Corp. Apple is a reghteres trademark of Apple Compurer Inc. Leading Edge it а registered tradomark of Leading Edge Products. inc | VISA | 
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dissenters should keep such "mutants" to 
themselves. 

Personally, 1 take issue with virtually 
every point Mr. Rupley made. First, he sug- 
gested that Orlin and Heath have made 
"changes in an established language." 
Exactly how they changed it evades me. 
since they followed not only the rules but 
also the intent of the #define construction 
(see Kernighan and Ritchie, page 12) pre- 
cisely! Moreover, they have conformed to 
the C convention of writing symbolic 
names in uppercase (Ibid., page 13)—a 
practice Mr. Rupley condemns in a cleverly 
written, intentionally confusing paragraph 
in which he transformed ail punctuation 
to uppercase words. [For those of you who 
have heard it, there is a close and very in- 
teresting parallel between that paragraph 
and Victor Borges comic monologue. 
“Phonetic Punctuation." | see little parallel. 
however, between that paragraph and 
Orlin and Heath's work.) Why would an 
ANSI committee want to become involved 
in someone's following the rules, except. 
perhaps, to applaud it? Perhaps Mr. 
Rupleys complaints should really be 
pointed at Kernighan and Ritchie, not Orlin 
and Heath! 


| think Mr. Rupley's real concern is that. 
if Easy C is used, it alters the appearance 
of C source code from its pristine state, 
which he seems to prefer. From my per- 
spective, the alteration is for the better. 
too, for the Easy C coding example in 
figure 6 of Orlin and Heath's article is (Mr. 
Rupley's claim to the contrary) much more 
readable than its straight C equivalent in 
figure 5. It even incorporates Kernighan 
and Ritchie's own suggestion on improv- 
ing the appearance of C code (Ibid.. page 
87)! Is this an alteration of the language? 
| think not. If it is, then vive la mutant! 
The truth is that all languages are living 
things, the use of which changes with time. 
І abhor the inclusion of the word "ain't" 
in the English language. but it is certainly 
found in my dictionary. George Bernard 
Shaw correctly claimed that "Americans 
haven't spoken English for years!” In this 
sense, | can understand Mr. Rupley's ob- 
jection, but | hope we see a lot of Easy C. 
D. MARTIN HARRELL 
Severna Park, MD 


CALCULATING CRCS 
| dont have a 6809 reference manual 
handy and Greg Morse ("Programming 
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Project: Calculating CRCs by Bits and 
Bytes," September) did not include any 
listings of his byte-wise CRC generator, but 
86 cycles seems too high. When I imple- 
mented it а couple of years ago. the 
operation was about 8 instructions: two 
I-byte table lookups and two XORs (no 
shifting at all}. The contents of the two 
256-byte tables depended on the poly- 
nomial, but | used a macro assembler to 
generate them from a couple of formula 
lines. The algorithm in Modula-2 is 

/* Variable declarations, just so you can see 

what is involved... */ 


VAR TOT7, ROR7, R8R15, DOD?: BYTE; 
Tablet, Table2: ARRAY BYTE OF BYTE; 


{* Temporary TO-T7: ХОН of Data and high 
byte of R */ 


ТОТ? := RB8R15 / 0007; 


/* Index into Table 1 and ХОН to low byte of 
R to form new high byte */ 


R8R15 := ROR7 / Tablet [TOT7]; 
/* Index into Table 2 for new low byte */ 


ROR? := Tabie? [TOT 7]; 
TOM PITTMAN 
Manhattan, KS B 
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g e 80286 IBM Compatible 
JE] e 6 MHz, 8 MHz, or 10 MHz Keyboard Switch 
=) e 5 CHIPS SET—(Lower Heat. Higher Quality) 
1% 0 or 1 Wait State 
|е 1 MB Memory 
QU Оп Board Battery 
me. "4. 80287 Socket Ready 
%/% 3MB with serial/parallel port on board 


WAI | © XT size АТ JR motherboard available 


TURBO XT» 


е 8088-2 ІВМ-ХТ Compatible 
e 4.77 MHz or 8 MHz Keyboard Switch 

e 4 Layer PC Board | 
e 640K Memory 

e 8087 Socket Ready 


WiseTEK International, Inc. 
513 Valley Way 

Milpitas, CA 95035 

TEL: (408) 263-1237 

FAX: (408) 263-1870 


Micronic Corp. 
108 East 16th Street 
New York, NY 10003 
TEL: (212) 529-4699 
FAX: (212) 529-9926 


Distributors, Dealers, ОЕМ5, 
VARs, Corporations, 
Educational Welcome. 
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LANGUAGES mr ARE Wes ДЕ BIGGEST 
ARE ALSO 
TING NE BIG HG HOLES И н R POCKETS. 


Whether it's BASIC, COBOL, Programs that are easy to use. agine maki n 
Pascal, “С” or a data base manager, eames that are a pleasure to changes v pe the EDL 
youre ‘being held back. write le ke db termi- 

Held back because the langu J And to you that means true dus a ITOR, loads the COM- 
has frustrating limitations, and t satisfaction. PILER, compiles the rogram, loads 
programming environment isn't You've coveted those nifty popup the PROCESSOR and executes the 
intuitive enough to keep track of help windows some major applica- р . It's that easy! | 
what you're working on. tions feature. But you can't afford data management capabili- 

In the real world, there's pres- the time and energy it takes to ties are phenomenal. CLARION 
sure to do more impressive work, in write them into your обро. files permit any number of compos- 
less time, and for more clients. That's the way it be ite keys which are updated dynami- 

We've been given some incredibly So we fixed that, too. 
porera hardware in recent times, CLARION's HELPER is an ‘file may have as many keys as 

ut the languages aren't a whole lot interactive utility that let's you it needs. Each key may be com- 


better than they were 20 years ago. | design the most effective pop-up posed of any fields in any order. 
So, whatever language you have help screens that you can imagine. And key files are updated when- 


chosen, by now you ГЕ its out to And they're "context sensitive, ever the value of the key changes. 
get you — because it is. meaning you can have help for Like SCREENER and RE- 
ure, no language is periect but "Uk et in your application. PORTER, CLARION's FILER utility 
you have to wonder, "Am I getting nlike the other micro also has a piece of the C ON 
all I deserve?" ages, CLARION provides COMPILER. To create a new file, you 
And, like money, you'll never р Side Ж ош, апа name the Source Module. Then you 
have enough. ctions to process name the Statement Label of a file 
Pretty dismal, huh? dates, strings, structure within it. 
We thought so, too. ^. Screens, reports, FILER will also automatically 


~ indexed files, rebuild existing files to match a 
$ DOS files and changed file structure. It creates a 
memory tables. new record for every existing rec 
ord, copying the existing fields and 
initia izing new ones. 
E UT. com Pacte, іш huh? 


So we did somet about it. 
We call it ON: 

You'll cal it “incredible.” 
Distributed on 7 diskettes, 
CLARION consists of over 200,000 
lines of code, taking 3* years to 
hone to “world-class” performance. 

With CLARION you can | 
write, compile, run and debug 
complex applications in a 
New York afternoon. 

Even if you're in Savannah. 

It gives you the power and 

to create screens, windows 
xd reports of such richness and 


Pon and =, help 
screens. If you are currently 
сш etent in BASIC, Pascal 
Tob. u can be writing 
N applications in a 
бу In two days you won't 
believe the PUER of your 
CLARION ы 
Okay, now for the heat of 


clarity you would never attempt < 
them with any other language. all. You can say it in C ON 
que 2 300 would have to for $295.00—plus shipping and 
write the code handling. All you need is an IBM® PC, XT, 
PLUS CLARION you simply AT or true compatible, with 320 KB of 


the screens using our | memory, a hard disk drive, and a parallel port. 
5С истек АЗ ME d b. An vel 71 ашу a full 30 шү rc 
LARION peri oure not satis with 
AND compiles it for you in seconds. SAY ITIN zm ON, simply return it in its 


Likewise, you can use inal condition for a full r 


efund 
REPORTER to create reports. / R ON “ you're not quite ready to take 
| LA | advantage of this noris “4 


Remember, only C ON can 
opportunity, ask for our detailed 16 


recompile and Сират а ѕсгееп ог 
report layout for modification. page color rochure It vividly 


And with ed. 
Alt the power and еа ш 1-800-354-5444 CLARION Conall itu preview сі 


CES ming in the fast lane. 
than you ever dream “© рр Y. | ba P ter way, the 800 call's a freebie. 
BARRINGTON SYSTEMS, INC. 150 EAST SAMPLE ROAD uM мы 305/785-4555 


IBM is a registered trademark of International Business Machines Corporation. CLARION™ is a trademark af Barrington Systems; Inc. ©1986 Barrington Systems 
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PORTABLES: 


Tech PC Portable 
Computers come in 
four different base 
models to match your 
computing needs. Our 
entry level Tech PC/XT 
portable computer ts 
designed to provide a 
non-obstructive profile, 
and has a capacity to 
hold two thirty megabyte 
hard disks, a high 
resolution monochrome 
monitor with a Hercules 
compatible graphics 
card to drive it with 


Tech Personal Computer 
Systems are designed 
and manufactured by 

Tech Personal Computers 

,..Тһе leader in quality, 

performance and state 
of the art computer 

system engineering... 
each of our portable, 
desktop, multiuser, and 
minicomputer systems 
are unparalleled in the 


MOBILE ACCESS | 


800 фу 400 lines 
resolution, and never 
before heard of 6 
expansion slots in a 
portable computer. If 
4.77 MHz of Intel 8088 
power isn't fast enough, 
try our Turbo 4.77 to 

8 MHz 8088-2 or 
optional NEC ¥-2 
microprocessor based 
portable machine. 
Designed to increase 
speed up to 170 percent 
of a standard PC/XT, this 
turbo gives you the edge. 


industry for quality 
construction, depend- 
able operation, complete 
software compatibility, 
and an unbeatable 
combination of product 
satisfaction guarantees, 
long warranty periods, 
and comprehensive third 
party maintenance. 

At Tech PC we're out to 


p" 


capture your micro- 
computer business. No 
one matches our diverse 
line of high performance 
products, or our com- 
prehensive system of 
support, warranty, and 
thtrd party maintenance 
service options. 


The Tech PC/AT and 
Tech Turbo PC/AT 


portable units are state 
of the art in portable 
performance. The 80286 
microprocessor based 
units can be fitted with 
up to 240 megabytes of 


high speed voice coil with unparalleled 
hard disk technology, performance. 


and with the Turbo ATS (714) 385-1711 


10 MHz math co-proces- 


sor socket and 10 MHz 1911 Betmor Lane 
80286 microprocessor Anaheim, California 92805 
the unit can manipulate Telex 272006 Answer Back 
large spreadsheets -TECH FAX: 7143851523 


Inquiry 352 for End-Users. Inquiry 353 for DEALERS ONLY. 


TECH PC PORTABLE 
COMPUTERS are avatlable 
now in 4 different base 
models: 


TECH PC/XT 
PORTABLE..... s... 9 899 
Options: 
Tech Turbo PC/XT Portable 
with 20 MB Hard Disk .$1349 
Tech Turbo PC/XT Portable 
with 1200 Baud Internal 
Hayes Compatible Modem 
and 20 MB Hard Disk .$1549 


Tech Turbo PC/XT Portable 
with 20 MB Hard Disk $1449 
Tech Turbo PC/XT Portable 
with 1200 Baud Internal 
Hayes Compatible Modem 
and 20 MB Hard Disk .$1649 


TECH PC/AT 
РОКТАВІЕ.........‹ $1799 


Options: 
Tech PC/XT Portable with 20 
MB Hard Disk ....... $2199 
Tech PC/XT Portable with 
1200 Baud Internal Hayes 
Compatible Modem and 20 
MB Hard Disk ....... $2399 


TECH TURBO PC/AT 
PORTABLE .......... $1999 
Options: 
Tech PC/XT Portable with 20 
MB Hard Disk ....... $2399 
Tech PC/XT Portable with 
1200 Baud Internal Hayes 
Compatible Modem and 20 
MB Hard Disk ....... $2599 


All TECH PC PORTABLES 
available with tape backups, 
hard disks up to 1 gigabyte, 
networking systems, and 
hundreds of other hardware 
and software accessories. 


OPEN ACCESS [Г 


THE FULLY INTEGRATED BUSINESS SYSTEN 
WITH THE WORLD AT YOUR FINGERTIPS 


Open Access II's data 
communications provides 
you with the capabilities to 
handle any of your micro 
computer communications 
needs. All of Open Access 
li's modules work together 
and data is easily 
communicated to the rest of 
the world, 


BEST OF ALL, 
THE PRICE 


$ 595. U.S. Version Only 


Open Access II's super 
program is also available in 
the network version. Ask for 
details. Call (519) 450-1526 
in California, or (800) 
521-3511 if outside Cali- 


Oe a So WO 
IPS ESS INTRODUCING 
ЧУ sw” Xs SU сү 
JW куд” ay Y A J 
4 o~ A | A +a GY 45 2 
ЧАТ CO CV e 
y os кеі OU. 
Sars See 
о0о “ҰАК; 
yy Aw BND LY =U 
AO as HOY a | 
Ж Pa М OY s Open Access Il is a 
Әу » new, super-program which 
oor X can perform virtually every 
Y ES managerial and business 
е, lask you'll ever need with 
E" performance and ease-of- 
use unheard of in the 
industry, 
„aT Á——— —————————— Open Access II 
Open Access II Ф _ combines an extremely 
Comparison Chart 55$ =~ 25 powerful relational data- 
“25 nn ose S base and superior 
25258 = 2 Ф = 99 e spreadsheet with data 
о 500 5608880 5 5 communications, word 
ВБЕ5ЕШ6ОЗВ БЕ x puocessig 3dimensiona 
ERA TEE ФЕСЗЕ à graphics, and time 
OpenAccess|| - АТ тт ч management. Information is 
Lotus 1,2, 3 AT 141296 | T | 1950 conveniently changed from 
Symphony — 4e ТТЛ вав moce to module. | 
Framework РИ ИРРЕ TA РЕ TAA | 695» Open Access 11'5 
Enable ГЕРЕЕРРРГЕРР ЕЕ: Database features an 
стаг РЕРШЕРЕРЕҒЕІГИЕІ. effective and flexible report 
generator and user 
definable screens. 


"Programmer," our new 
Database language, 
features simple interacting 
English-like commands 

to produce your customized 
applications. 

Open Access II's 
spreadsheet offers a unique 
combination of business 
problem solving capabilities: 
including goal-seeking, and 
an advanced table look-up 
command. Professional 
business presentations 

are easily produced by 

the enhanced graphic 

8 capabilities. 

Open Access II's 
improved Word Processor 
can merge data from 

ШЕ Spreadsheet or Database 


8 mail merge and graphic 
presentations. 


i Inquiry 333 tor End-Users. 


= easily to produce reports. 


fornia for your nearest 
authorized dealer or 
distributor and expand your 
business base with Open 
Access Il, the fully 
integrated business system 


SOFTWARE PRODUCTS INTERNATIONAL 
10240 Sorrento Valley Road 

San Diego, California 92121 
(619) 450-1526 

For Your Authorized Dealer 

In California 


(800) 621-7490 


Outside California 


(800) 521-3511 
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браа Actatà d 4 740106790 абет of Soitamme Prosducis іле өлі iac 
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"Price: U.S Version Only 


W:HATS NEW 


NEC Introduces 
Fast IBM-compatible 
Portable 


EC Home Electronics 

has released the Multi- 
Speed. its first IBM- 
compatible laptop computer. 
The computer has a l6-bit 
NEC V30 (8088-compatible) 
microprocessor running at 
either of two clock speeds: 
4.77 MHz or 9.54 MHz. 

The MultiSpeed features 
two 34-inch 720K-byte flop- 
py disk drives, a detachable 
LCD screen. and a built-in 
keyboard with a separate 
numeric keypad. The com- 
puters memory is com- 
posed of 640K bytes of 
RAM and 512K of ROM. In- 
cluded in the ROM are a 
number of desktop utility 
programs with windowing 
capabilities. 

The MultiSpeed also in- 
cludes a parallel port. serial 
port, and RGB display con- 
nector. The 80-character by 
25-line LCD uses high- 
contrast "super-twisted pair" 
technology and features a 
resolution of 640 by 200 
pixels. Battery life is said to 
be б to 10 hours. 

The 1]-pound laptop com- 
puter, which supports М5- 
DOS 3.2, has a retail price 
of $1995. Options include 
an internal 300/1200-bps 
Hayes-compatible modem. 
two external 54-inch floppy 
disk drives. and a PC- 
compatible file transfer 
package. For more informa- 
tion, contact NEC Home 
Electronics (U.S.A.) Inc., 
Computer Products Division. 
[255 Michael Dr., Wood 
Dale. IL 60191, (312) 
860-9500. 

Inquiry 550. 
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NEC's MultiSpeed runs at 4.77 and 9.54 MHz. 


Hand-Printed 
Character Recognition 


ncorporate your own 

hand-printed characters 
into your applications with 
Handprints, a program that 
includes C and assembly 
language callable routines 
for character entry and rec- 
ognition. The routines take 
up about 12K bytes of КАМ. 
according to Skylight Soft- 
ware, the manufacturer. 

Handprints runs on [BM 
PCs and compatibles and 
costs $1200. Contact 
Skylight Software Inc., 2 
Charles St.. Bedford. МА 
01730, (617) 275-2999. 
Inquiry 551. 


Convergent's S/50 
Workstation 


C onvergent Technologies 
introduced several 
68000-based workstations, 
including the 5/50, a 68010 
machine that has an op- 


tional IBM PC XT- 
compatible coprocessor. 

The S/50, which has a 
base price of $5500, sup- 
ports five users under 
AT&T's UNIX System V 
release 5.2. Its system 
board. which operates at 
10 MHz, is available with 1 
or 2 megabytes of RAM, 
and its memory manage- 
ment system supports de- 
mand paging with 4 mega- 
bytes of virtual address 
space, Also included on the 
main processor board is a 
300/1200-bps modem and 
circuitry to control two data 
lines and a voice line. Two 
tip/ring line jacks and one 
telephone jack are standard, 
as well as one RS-232C 
serial port and one parallel 
port. The board provides 
controllers for the machine's 
54-inch floppy disk and 
hard disks, available in 
capacities from 24 to 85 
megabytes. 

An additional 2 megabytes 
of RAM, for a system total 
of 4 megabytes, can be 
added via the expansion 


slots. The three available 
slots can accommodate a 
variety of options, including 
а coprocessor board (51000) 
that runs standard IBM PC 
XT software, a two-port 
RS-232C board, a combina- 
tion RS-232C board with | 
megabyte of RAM. an 
Ethernet interface. and a 
controller for an external 
Мапсһ streaming tape drive. 

The 8/50 workstation 
comes with a keyboard, 
mouse, and 12-inch diagonal 
monitor that displays 80 
columns by 29 rows and of- 
fers a resolution of 720 by 
348 pixels, The system's 
software costs $795, which 
includes UNIX and the 
firms WGS/Office software, 
an integrated package that 
provides access to UNIX- 
based applications. The 
package includes a word 
processor, spreadsheet, 
calendar, and electronic mail 
system. 

Among the other worksta- 
tions in the series are the 
68020-based 5/120 and 
S/220, which support 12 and 
22 users, respectively, at 
12.5 MHz; the S/320 and. 
9/640, which handle 32 and 
64 users; and the 5/1280, 
which can support up to 
128 users at 8.8-MIPS per- 
formance levels. Contact 
Convergent Technologies, 
2700 North First St., San 
Jose, СА 95150. (408) 
434-2848. 
inquiry 552. 


Accounting on 
the Atari ST 


he PayDay payroll pro- 
gram for the Atari ST is 
the first in a set of account- 


(continued) 
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WHAT'S NEW 


ing software announced by 
Crystal Software. According 
to Crystal, the program can 
handle a $2] million payroll 
with up to 255 employees 
and is capable of printing 
monthly, quarterly, or yearly 
tax information. You can 
also print W-2 tax forms, 
employee lists, personnel in- 
formation, mailing labels, 
and continuous checks. 

A configuration utility 
enables you to adapt the 
program according to your 
states tax and small-busi- 
ness laws. The program is 
menu-driven and offers 
context-sensitive help. 

PayDay sells for $69.95 
and runs on the Atari 520ST 
and 1040ST with at least 
one 360K floppy disk drive. 
For more information, con- 
tact Crystal Software, PO. 
Box 803, Merlin, OR 97532, 
(503) 479-9516. 

Inquiry 553. 


Motorola Develops 


Successor to 68020 


otorolas Micropro- 

cessor Group an- 
nounced the МС68030, a 
32-bit processor that the 
company claims is twice as 
fast as the 68020 and is 
fully code-compatible with 
its existing 16-/32-bit chips. 

The chip. about %-inch 
square, uses 300,000 tran- 
sistors. According to 
Motorola, the 68030 is the 
first single-chip micropro- 
cessor to use the “Harvard- 
style" parallel architecture 
incorporated in some main- 
frames and supercomputers. 
The company claims the 
new device is the first 32-bit 
microprocessor to have on- 
chip instruction and data 
caches. The chip supports a 
synchronous bus interface 
with two-clock-cycle access 
and an asynchronous inter- 
face with one-clock-cycle 
burst access. 

At the same time, the firm 
announced the MC68882, a 
32-bit floating-point co- 
processor. This chip features 


GRAPH SELECTION ННІ 


VCN Concorde 1.01 offers graphics and an image database. 


eight floating-point data 
registers, a 67-bit arithmetic 
unit, a 67-bit barrel shifter, 
and 46 instructions. The 
company says the new co- 
processor conforms to the 
[EEE-754 standard for binary 
floating-point math. 
Sampling and production 
for both chips are scheduled 
to begin in 1987. Final 
prices were not yet set at 
press time; the company 
estimates the chips will cost 
$150 to $200 in lots of 
5000. For more information, 
contact Motorola Inc., Micro- 
processor Products Group, 
PO. Box 52073, Phoenix. AZ 
85072. (512) 440-2839 (in 
Austin, TX). 
Inquiry 554. 


Business Graphics 
with Image Database 


CN Concorde version 

|.O1 offers business 
graphics, freehand painting. 
slide show and animation 
capabilities, and text gen- 
eration. The package in- 
cludes 16 fonts, 15 of which 
are proportionally spaced. 
Also included is [mage 
Database, which contains 
over 2000 bit-mapped pic- 
tures. VCN Concorde works 
with word-processing and 


graphics packages, as well 
as spreadsheets. 

The program runs on IBM 
PCs and compatibles. You 
need at least 384K bytes of 
RAM to run the program in 
medium resolution and 
640K for high resolution. 
VCN Concorde sells for 
$695. For more information, 
contact Visual Communica- 
tions Network Inc., 238 Main 
St., Cambridge, MA 02142, 
(617) 497-4000. 

Inquiry 555. 


Software Library 
for Series 151 
Image Processor 


TEX 151 is a subroutine 

library of over 200 image- 
processing and graphics 
routines designed for use 
with Imaging Technology's 
Series 151 Image Processor. 
The program includes 
board-level access and con- 
tro! routines, look-up table 
operations, image filtering 
and convolutions, graphics, 
image geometry, and sta- 
tistical analysis. 

The program is distributed 
as object code for MS-DOS 
systems and costs $995, 
Contact [Imaging Technology 
Inc., 600 West Cummings 
Park, Woburn. MA ©1801, 
(617) 938-8444. 

Inquiry 556. 


Paradise EGA Chip Has 
Higher Resolution 


aradise Systems has 

developed a single-chip 
Enhanced Graphics Adapter 
compatible with IBM's EGA 
that provides an extended 
EGA mode when used with 
continucus frequency moni- 
tors, like NEC's MultiSync. 
The chip, called the PEGA 
2, offers a resolution of 640 
by 480 pixels, in contrast to 
the maximum 640 by 350 
resolution provided by IBM's 
EGA. 

The 84-pin chip enables 
EGA software to run on 
standard monochrome and 
color monitors and en- 
hanced monitors. It also per- 
mits EGA software to be 
emulated on monitors with 
640 by 480 resolution (the 
same as that supported by 
the IBM Professional Graph- 
ics Controller] or 640 by 
400 resolution (compatible 
with the ATET PC 6300). The 
chip also supports the IBM 
CGA, MDA, and Hercules 
monochrome graphics 
standards. 

The firm will provide soft- 
ware developers with drivers 
for Microsoft Windows, 
GEM, and a variety of ap- 
plications programs, in- 
cluding CAD, graphics, and 
desktop publishing 
packages. 

Production quantities are 
slated to be available this 
year; the price is set at $55 
each in OEM quantities. For 
more information, contact 
Paradise Systems Jnc.. 217 
East Grand Ave.. South San 
Francisco, СА 94080, (415) 
588-6000. 

Inquiry 557. 


IBM Adds RAM, 
Storage to RT PC 


BM has introduced a new 
desktop model of its 
32-bit RISC-based RT РС, 
called the RT PC 6151 
(continued) 
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Orchid's TurboEGA 


The world's fastest EGA 


TurboEGA 


EGA 


Introducing the only Enhanced Graphics Adapter 


with PCturbo speed. 


The experts agree: the ЕСА is the We are so confident that our TurboEGA 
breathtaking new graphics standard, is the ultimate graphics card that we Features: 
but the sophisticated software written decided to give away a free copy 
for it places a big burden on the PC's of Microsoft's Windows™ with each s Powered by 7.2МН> 90286 
processing speed. Beautiful graphics, TurboEGA*. Even Microsoft е Optional 5 or 8MHz 80287 
crisp text, but too slow. recommends that you run Windows e 256K of on-board RAM 
Everyone else rushed their EGAs to ОПап AT. Now Orchid's TurboEGA e Four graphics modes: EGA, 
the market, but Orchid Technology E "et ығ” рер әп CGA, MDA, Hercules 
TurboEGA™, from the inventors of PC Software at the speed they demand. EGA software. j 
TurboProcessing, packs a high-speed - Microsoft Windows & 
Turbo and an EGA into one slot, for The Complete Solution Word 
the world's fastest EGA. Only Orchid puts this much Lotus 1-2-3 & Symphony 
: „ performance into one slot апа comes Topview 
Graphics with Speed fully loaded with 256K of RAM, so күнө. 
TurboEGA makes ЇВМ PCs and there's no hidden cost. TurboEGA г неу ED чыш 
XTs run faster than an AT. It brings is the complete graphics solution. PC Paint Plus 
dazzling speed to sluggish graphics | Pick up the phone and find out and more... 
programs. All types of software run how you can have the EGA the - 
faster, so you finish more quickly. competition wishes they had: Orchid's b pla Westinghouse Dr. 
" В remont, СА 94536 

Transparent to the user, you won't TurboEGA, the world's fastest. —4 „= 415/490-8586 
know it’s there until you see its speed. T Тіх: 709289 

If you have an AT or a system with 80286 speed, 4? 

ask about the Orchid EGA™ —four graphic- - 

card compatibility in one slot. ORCHID 

The Innovative Leaders 
* Offer good on TurboEGA while 

Turbo EGA, Orchid EGA, and PCturbo and trademarks of Orchid Technology. Microsoft Windows is a trademark of the supplies last. Please allow two 
Microsoft Corporation. All other product names are trademarks of their manufacturers. CGA screen by PC Paint Plus. weeks for delivery. 
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model 15. Priced at 510.050, 
the unit comes with 2 mega- 
bytes of internal memory 
and a disk capacity of 70 
megabytes. The firm also in- 
troduced a 4-megabyte 
memory expansion card 
($4300) that can bring the 
RT's memory to a total of 8 
megabytes, double the com- 
puter's previous maximum. 
[BM said it will release a 
revised version of the RT's 
UNIX-based operating 
system next year. AIX 2.1 
will handle 16 users concur- 
rently (double the capacity 
of the original version) and 
provide the RT with Systems 
Network Architecture capa- 
bilities. Also sometime next 
year, IBM will bring out an 
SCSI adapter card (51080), a 
System/370 host interface 
adapter (51795), and a plug- 
in board called the Ad- 
vanced Floating-Point Ac- 
celerator (|51995) that the 
company claims will nearly 
triple the speed of floating- 
point calculations. For more 
information, contact IBM 
Corp. Information Systems 
Group, 900 King St., Rye 
Brook, NY 10573. 
Inquiry 558. 


Presentation 
Charts and Graphs 
on the IBM PC 


ith Stella Business 

Graphics, you can pro- 
duce graphs and charts by 
supplying data and labels 
through the Stella Data 
Spreadsheet. Stella also 
works with your spread- 
sheet, word-processing, and 
numerical database pro- 
grams to create graphic 
presentations. Stella offers 
you a choice of 12 graphic 
formats, and you can import 
data from ASCII or DIF files 
to create pie, donut, area, 
column, deviation, bar, pic- 
tograph. and text charts. 

Stella Business Graphics 

costs $199 and runs on [BM 
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Stella Business Graphics for IBM PCs and compatibles. 


PCs, XT5, ATS, or compati- 
bles with 320K bytes of 
RAM and an Enhanced 
Graphics Adapter, Color 
Graphics Adapter. or a 
Hercules-compatible graph- 
ics board. Stella Systems 
recommends using a hard 
disk drive. The program 
works with dot-matrix and 
laser printers, plotters, and 
film recorders. 


For more information, con- 


tact Stella Systems Inc., 
10430 South De Anza Blvd. 
Cupertino, СА 95014, (408) 
251-6644. 

Inquiry 559, 


. Chip Replaces Seven 


in PC AT 


hips and Technologies 

introduced an IBM PC 
AT-compatible chip that 
replaces seven VLSI chips 
on the AT system board. 
The 82C206 Integrated 
Peripheral Controller (IPC) 
performs the functions of 
two 8237 DMA controllers, 
two 8259 interrupt con- 
trollers, an 8254 timer’ 
counter, а 146818 real-time 
clock, and a 74L5612 
memory mapper. 

The 84-pin CMOS chip 
consumes one-tenth the 
power of and operates 60 
percent faster (8-MHz versus 
5-MHz DMA clock] than the 


seven chips it replaces, the 
company claims. The IPC is 
designed to be used with 
the firm's AT-compatible 
С58220 CHIPSet, five chips 
on a board that replace 63 
logic devices on the AT 
board; the current CHIPSet 
system board has a socket 
to accept the 82C206. The 
CHIPSet board is about half 
the size of the AT board, 
Operates 25 percent faster 
ПО MHz versus 8 MHz], and 
consumes one-third the 
power (15 W versus 42 W). 

Chips and Technologies 
will sell the DK8220 
development kit for the 
82С206: it includes data 
sheets, schematics, and an 
evaluation board to be used 
in design environments, The 
DK8220 board has a diag- 
nostic LED display, test 
points, programmable wait 
states, AT BIOS, and sockets 
for expansion. 

The 82C206 costs $49 
each in quantities of 100; 
the CHIPSet remains $51 
each in the same quantities. 
The development kits are 
$1495 each. For more infor- 
mation, contact Chips and 
Technologies. 521 Cotton- 
wood Dr., Milpitas, CA 
95035, [408) 434-0600. 
Inquiry 560. 


32-bit Floating-Point 


Processing for PCs 


ata Translations MACH 
Series for the IBM PC, 
XT, and AT is designed to 
provide floating-point 
capabilities for the com- 
pany's data-acquisition and 
image-processing boards. 
The series includes the 
DT7010 Floating-Point Array 
Processor, a plug-in board 
based on Advanced Micro 
Devices’ Am29325. The chip 
incorporates a 32-bit 
floating-point ALU and 
multiplier with a 32-bit data 
path. The $4995 board, the 
company reports, performs 
floating-point operations in 
a single clock cycle at a rate 
of 6.5 MFLOPS, using the 
[EEE-754 standard. The 
board's microcode memory 
(2K by 56 bits) provides 
storage for microcoded 
routines that can be called 
from the accompanying soft- 
ware and for user-written 
microcoded routines. [ts 
data memory (8K by 32 bits) 
is mapped into the host 
computers memory space. 
The series software con- 
sists of three modules. The 
Vector Subroutine Library. 
which is priced at $1495, in- 
corporates 115 subroutines 
that can be calied from 
user-written programs in C 
or FORTRAN. The Micro- 
code Assembler, designed 
for developing microcoded 
algorithms, provides access 
to the individual systems on 
the processor board and 
lets you write routines for 
specific applications. The 
Simulator enables you to 
write, run, and analyze 
custom-written microcoded 
routines without using a 
DT7010 board. The Assem- 
bler and Simulator sell for 
$1495; all three programs 
cost $2495 when purchased 
together. Contact Data Trans- 
lation Ine.. 100 Locke Dr.. 
Marlborough, MA 01752, 
(617) 481-3700. 
Inquiry 561. 
[continued) 


With Referee, 
you make 
the rules. 


Load all the programs you need at the 
beginning of your workday. Referee auto- 
matically activates and deactivates the ones 
you need according to your set of rules. 
Instantly. Invisibly. You can also use Referee 
to unload programs from memory—even 
those with no unload option of their own. 


If you use desktop 
organizers, spell 
checkers, keyboard 
enhancers or other Ex 
RAM-resident programs, $ 
you may have already discovered 
the horror of "RAM Cram." 


RAM Cram occurs when memory: 
resident programs compete 
with each other (and with 
applications programs) for 
control of your keyboard or 
other computer resources. 
It's a fierce competition that can 
cause your computer to lock up 
completely. Then you pay the 
penalty—in lost time and lost data. 


Referee's Sideline™ menu enables 
you to control RAM-resident 
programs from within an 
applications program! 


It's ideal for integrated pack- 
ages like Symphony™. You 
can use a keyboard 
enhancer with the 
spreadsheet module. 
Or deactivate it, enter the 
word processing module 
and activate your favorite spell 
checker. It's easy. And you never have 
to back all the way out of the program! 
Referee, by Persoft, is a new type of V 
software that puts you in total control of 
your RAM-resident programs. N 


And that puts Referee in a league all its Up 
own. You can create your own RAM Wy, | \ It's easier to win with the Referee ол 
Teams™ for specific applications programs. your side. For more information, and lor the 
Team Superkey™ and Sidekick™ with Lotus dealer nearest you, contact: Persoft, Inc., 
1-2-3™ Or call in Prokey™ and bench the 465 Science Drive, Madison, WI 53711, 
others when you switch to dBASE III". (608} 273-6000—Telex 759491. 


Referee puts an end to RAM-resident 
program conilicts. At $69.95, it solves a 
very big problem for a very small price. 


€ Copyrghl 1986 Persoh, Inc All nghis reserved 

Referee, Sideline. and HAM Teams are trademarks of Persott, Inc. 

Sdetuck and Superkey are registered trademarks of Borland International, inc 
Lotus 1-2-3 and Symphony are ragetierad trademarks of Lotus Development Corp 
Prokey 6 a trademark of Новезаһ Inc 

ОВАБЕ 111 із а ragisiprad trademark ol Ashion-Tale 
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Perspective in 3-D 


hree D Graphics an- 

nounced a three-dimen- 
sional business graphics pro- 
gram. Perspective enables 
you to choose from 33 
three-dimensional and 16 
two-dimensional prepro- 
grammed graph types. You 
can customize the graph by 
modifying the viewing angle. 
picture size and placement, 
primary and background 
shades and patterns. and 
title designs. Also included 
are a data manager and a 
label manager. 

Perspective runs on IBM 
PCs and compatibles with a 
medium- or high-resolution 
display, a graphics card, a 
monochrome graphics con- 
troller, and MS-DOS or PC- 
DOS 2.0 or higher. The pro- 
gram costs $295. For infor- 
mation, contact Three D 
Graphics, 860 Via de la Paz, 
Pacific Palisades, CA 90272. 
(213) 459-7949. 

Inquiry 562. 


Slide Maker 
Based on PC 


eneral Parametrics, 

manufacturer of presen- 
tation graphics products in- 
cluding VideoShow, has 
come out with a film 
recorder that connects to an 
IBM PC or compatible for 
the production of 35mm 
slides. Slides produced with 
the device can use up to 
1000 colors with 2048 by 
2048 resolution. 

The PhotoMetric 200 PC 
system includes a desktop 
box containing a 35mm 
camera, an interface board 
that's inserted in the com- 
puter, and menu-driven soft- 
ware. Images produced with 
any PC graphics program 
(Lotus 1-2-3, ChartMaster. 
Microsoft Chart, Harvard 
Presentation Graphics, Free- 
lance, Pictureft. and so forth) 
can be previewed in full 
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The PhotoMetric 200 PC. a slide-making system. 


color and at high resolution 
before the slide is made. No 
adjustments need to be 
made before the slide is 
produced: the unit incor- 
porates automatic exposure 
calibration, which adjusts 
brightness and exposure 
times. 

The 200 PC contains an 
on-board 8086 microproces- 
sor and 1 megabyte of 
RAM. The high resolution 
and large number of avail- 
able colors are generated by 
video circuitry, called 
Macrovision, developed by 
General Parametrics. The 
system, which includes the 
film recorder, board. 35mm 
camera, and software, has a 
retail price of $5995. For 
more information, contact 
General Parametrics Corp., 
1250 Ninth St., Berkeley. CA 
94710, (415) 524-3950. 
Inquiry 563. 


PC Clock Card 
Shares Slot 


he SideClock. designed 

for IBM PCs, XTs, and 
compatibles, is able to share 
an expansion slot with any 
other expansion card. 
Measuring about 1 inch by 
4 inches, the card has a rec- 
tangular hole in its center 
and is horizontally mounted 


on any of the expansion 
slots in the computer's 
motherboard. A second ex- 
pansion card can be in- 
serted through the Side- 
Clock's center hole into the 
same slot. 

The SideClock costs 
$59.95 and includes clock/ 
calendar functions, a 5-year 
lithium battery, and control 
software. For more informa- 
tion, contact Innoventions 
inc.. 1669 South Voss, Suite 
880, Houston, TX 77057, 
(713) 728-0938. 

Inquiry 564. 


Stereo Sound for 
Apple's HGS 


Dideas’ SuperSonic 

board enables the 
Apple IIGS to produce 
stereo sound. The board in- 
corporates high-speed 
analog demultiplexing cir- 
cuitry to separate audio into 
two separate channels. Its 
fourth-order digital filters 
allow only selected frequen- 
cies to pass through, and its 
buffer amplifiers isolate the 
audio for clean line-level 
output. 

The board comes with two 
0.5-watt amplifiers that can 
drive 8-ohm speakers and 
has an edge connector for 
future enhancements, such 
as a sound digitizer. You can 
also select power output 
levels for speakers or head- 
phones. According to the 
company, the SuperSonic 


supports Apple's routines 
for ће IIGS's Ensoniq sound 
chip and is compatible with 
software that can address 
the chip, like Electronic Arts 
Music Construction Set. 
Suggested retail price is 
$59.95, For more informa- 
tion, contact MDiIdeas Inc., 
ПИ Triton Dr., Suite 205, 
Foster City, CA 94404, (415) 
573-0580. 
Inquiry 565. 


Tektronix 4115 
Graphics Terminal 
Emulator 


GRAF-15 emulates a 

Tektronix 4115 graphics 
terminal. it enables you to 
run minicomputer and main- 
frame graphics programs 
using your personal com- 
puter as a terminal. 
TGRAF-15 can display 
images of up to 1280- by 
1024-bit resolution with 256 
colors out of a palette of up 
to 16 million colors. 

The program supports ap- 
plications that require 32-bit 
coordinates, which enables 
you to store detailed 
graphics data and examine 
it by zooming in on the 
screen image. There are 
functions for generating 
circles, arcs, rectangles. 
points, vectors, and filled 
panels, You can use the ex- 
tended graphics input mode, 
which includes user-defin- 
able and multiple cursors. 
You can also establish up to 
64 graphics windows, pro- 
viding multiple views of a 
complex graphical model. 

TGRAF-15 runs on ІВМ 
PCs, XTs, ATs, and com- 
patibles. It costs $1995. For 
more information, contact 
Grafpoint, 4340 Stevens 
Creek Blvd., San Jose, CA 
95129-1102, (408) 249-7951. 


Inquiry 566. 
E (continued) 
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YOU ARE ABOUT TO BE SEDUCED 


Admit it. You're intrigued 
with the idea of C programming. 
You may be working in BASIC, 
Pascal or Assembler now But 
you're drawn to the power, por- 
tability and flexibility of C. And if 
money is what motivates you, 
imagine having it all for just $75 
with Mark Williams Let's C? 


EVERYTHING YOU COULD 
ASK FOR IN A C COMPILER. 


Let's C is no mere training 
tool. It's a complete, high quality C 
compiler. With the speed and code 
density to run your programs fast 
and lean. It won't get you side- 
tracked on some quirky aberration of C; Let's C supports 
the complete Kernighan & Ritchie C language-to the 
letter. And it comes from the family of Mark Williams 
C compilers, the name chosen by DEC, Intel, Wang and 
thousands of professional programmers. 


POWERFUL UTILITIES ARE A REAL BONUS 


Let's C doesn't stop with being a high performance 
C compiler. It includes utilities you'd expect to pay extra 
for-like a linker and assembler plus the MicroEMACS full 
screen editor with source code included. Having the 
source code not only allows you to customize the editor, it 
offers a close up, fully commented view of C programming 
at its best. 


REVIEWERS ARE SOLD ON LET'S C, TOO. 


"Let's C is an inexpensive, high-quality program- 
ming package...with all the tools you will need to 


Features 


e For the IBM-PC and e Supported by dozens of third 


Compatibles „шу libraries 
pgradeable to C Program- 
ming System for large scale 


e Fast compact code plus 
register variables 

e Full та & Ritchie C applications development 
T КЧ Ачы sibility and • Not copy protected 

БРЕНА |ыс Benchmark 

complete libraries IBM-PC/XT. no ark Done шы. 


e Small memory model 
е Many powerful utilities includ- 3 rogram: Floating 1883. 


ing linker, assembler, archiver, 
сс one-step compiling, egrep, ои in seconda 


r, tail, wc 
€ icroEMACS full screen MS 4.0 147 
editor with source 


MARK WILLIAMS LET'S C 
60 DAY MONEY BACK GUARANTEE 


MARK WILLIAMS LET'S C. ONLY 573. 


БҮ POWER AND MONEY. 


create applications." 
-William G. Wong, BYTE, August 1986. 


"Let's C is a thoroughly professional С 
environment loaded with tools and pro- 
gramming utilities...another fine Mark 
Williams product." 

—Christopher Skelly, COMPUTER 
LANGUAGE, February 1986 


а "The performance and 
7 A documentation of the $75 
ү; Let's C compiler rival those of 
C compilers for the PC currently 
being sold for $500... 
highly recommended...” 


—Marty Franz, PC TECH 
4, JOURNAL, August 1986 


ADD THE csd DEBUGGER AND CUT 
DEVELOPMENT TIME IN HALF. 


Invest another $75 and you've got 
Mark Williams revolutionary source level | 
debugger. csd lets you bypass clunky 
assembler and actually debug in C. 
That’s a big help when you're learning 
C and indispensable when you're 
programming. csd combines the 
interactive advantages of an inter- 
preter with the speed of a compiler, 
slicing development time in half. This is how Byte Maga- 
zine summed it up: "csd is close to the ideal debugging 
environment." William G. Wong, BYTE, August 1986 


ARE YOU STILL RESISTING? 


If there's any doubt that now's the time to get your 
hands on the power of C, consider Mark Williams 60-day 
money back guarantee. You can't lose. But with Let's C 
and csd, imagine what you could gain. 

Ask for Let's C and csd at your software dealer's, in 
the software department of your favorite bookstore, 
through the Express Program at over 5500 Tandy stores 
or order now by calling 1-800-MWC-1700* 


“Іп Minois call 312-472-6659 


Mark 
Williams 
Company 
1430 West Wrightwood, Chicago, Illinois 60614 
LL SC is a retis edema d uà Williams 
th ls acy 7 s NAR ria аныны 


Inquiry 212 


Wyse Announces 
XT Compatible 


W yse Technology has 
added the WYSEpc-^. 
an IBM PC XT compatible, 
to its line of PC-compatible 
computers. The WYSEpc+ is 
based on the Intel 8088-1, a 
dual-speed processor that 
runs at 4.77 or 9.54 MHz, 
selectable from the key- 
board. The computer in- 
cludes a built-in display 
adapter on the motherboard 
that supports Hercules 
monochrome as well as IBM 
monochrome and color 
graphics adapter modes, 16 
shades of gray, and the 
ability to display 132 
columns by 44 lines. 

Three models are avail- 
able. The 1400-01 is a single 
floppy disk drive system 
with 256K bytes of RAM for 
$1265; the 1400-02 comes 
with two floppy disk drives 
and 640K for $1445; and 
the 1400-20 includes a 
single 360K floppy disk 
drive, a 20-megabyte hard 
disk, and 640K for $1995. 

All three systems аге 
equipped with two serial 
ports, one parallel port, a 
real-time clock with battery 
backup. two available XT- 
compatible slots, and a stan- 
dard AT-style keyboard or 
the enhanced version with 
function keys across the top 
row. All come with MS-DOS 
3.1. Contact Wyse Technol- 
ogy, 3571 North First St.. 
San Jose, СА 95134, (408) 
433-1000. 

Inquiry 567. 


SBISOFX Single- 


Board Computer 


he SBI80FX, a follow-up 

to the 8-bit SBI80 
single-board computer, is 
available from Micromint. 
The new version, like the 
first, is based on a Hitachi 
HD64180 processor running 
at 6.144 MHz; the new ver- 
sion's processor, though. can 


WHAT' S NEW 
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be upgraded to run at 
9.216 MHz or 12.288 MHz. 
The company reports that 
the SBI80FX is software- 
and hardware-compatible 
with the SB180 (see 
September 1985 BYTE, Ciar- 
cias Circuit Cellar). with the 
exception of additional con- 
nectors that support extra 
features. 

With a base price of $409, 
the SBI80FX is equipped 
with 256K bytes of on-board 
dynamic RAM and can ac- 
commodate 512K bytes 
(compared to the 256K in 
the SB180). The memory can 
be expanded to 4 mega- 
bytes. The system also has 
an 8K. 16K. or 32K EPROM 
socket with an 8К ROM 
monitor. In addition to two 
serial ports and one parallel 
printer port, the SBI80FX 
has a 4-bit memory exten- 
sion address and 8255 PIA 
with 24 bits of parallel I/O. 
The board's SMC 9266 disk 
controller supports four 
floppy disk drives, and its 
NCR 53C80 SCSI controller 
can handle a 32-megabyte 
hard disk. Thirty-two ports 
from a total of 256 are 
available on a 40-pin 
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The WYSEpc+, a dual-speed PC XT-compatible computer. 


header, and the system can 
support 64 additional ports. 

With software, the 
SB180FX sells for $499. 
Contact The Micromint Inc., 
25 Terrace Dr., Vernon, CT 
06066. (800) 635-3355; in 
Connecticut, (203) 871-6170. 
Inquiry 568. 


ITT's XTRA/286 


TT's Information Systems 

Division announced an 
iBM PC AT compatible, 
called the XTRA/286 Ad- 
vanced Technology Worksta- 
tion (ATW). that comes with 
a display adapter compati- 
ble with IBM's Enhanced 
Graphics Adapter, Color 
Graphics Adapter, and 
Monochrome Display 
Adapter, as well as the Her- 
cules Graphics Card. The 
machine features a 10-MHz, 
one-wait-state 80286 pro- 
cessor (which can be 
switched from the keyboard 
to run at 6 MHz) and 640K 
bytes of memory. The ATW 
includes eight full-length ex- 
pansion slots (six 16-bit and 
two 8-bit), plus five half- 
height drive slots. A serial 
and parallel port, clock/ 


calendar, and detachable 
keyboard are standard. 

The base model, with a 
1.2-megabyte floppy disk 
drive and the multimode 
graphics adapter. costs 
$2499. A model with a 
30-megabyte hard disk costs 
$4299. Contact ITT Informa- 
tion Systems, 2350 Qume 
Dr.. San Jose, CA 95131, 
(408) 945-8950. 

Inquiry 569. 


Portable 
AT Compatible 


MQ Computer is selling 

a portable computer 
thats compatible with the 
IBM PC AT. Called the AMO 
286 Model II, the computer 
runs on an 8- or 10-MHz 
80286 and supports four 
graphics modes. 

About the same size as 
the Compaq Portable 11, the 
$5995 computer is 
equipped with a 1.2- 
megabyte floppy disk drive, 
a 40-megabyte hard disk 
drive, and an ATstyle key- 
board. it comes with | 
megabyte of RAM that can 
be expanded to 4.1 mega- 
bytes on the motherboard. 
Three full-size expansion 
slots are available, and a 
built-in 9-inch dual-mode 
monitor is standard. Display 
modes supported include 
IBM monochrome. color. 
and enhanced graphics and 
Hercules monochrome 
graphics. An interface for 
external RGB, EGA, and 
monochrome monitors is 
standard: a composite-video 
port is optional. 

Other standard features in- 
clude a serial and parallel 
port, a real-time clock. a 


. socket for an 80287 math 


coprocessor, and a 160-watt 
power supply. Contact AMQ 
Computer Corp.. 655 North 
Pastoria Ave.. Sunnyvale. CA 
94086, (408) 720-8055. 
inquiry 570. 

(continued) 
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If you've tried your hand at 
developing applications on the Atari 
ST, you know the problem. Pro- 
gramming tools aren't only hard to 
come by, they're hard to use. One 
might even say primitive. But now 


for some enlightening news: you | 

can have all the power, portability | | 

and versatility of the C language |° 4.4 
from a leader in professional C pro- 


gramming tools, Mark Williams. M 


BRING YOUR өмі 
PROGRAMMING UP TO SPEED... "Mee 


The Mark Williams C compiler On. \ a 
produces fast, dense code and supports the <>.. * 
complete Kernighan & Ritchie industry stan- 


dard C. You'll have access to GEM's AES and VDI 
libraries for programs using graphics, icons and the 
Atari mouse. And Mark Williams C lets you take 
advantage of the full 16 megabytes in Atari's 68000 


microprocessor. 


STREAMLINE DEVELOPMENT 
WITH POWER UTILITIES. 


Mark Williams C is loaded with everything you'll 


need for professional development. Bring the power 
of the UNIX environment to your Atari ST with our 


Features 

C compiler 

„ Complete Kernighan & 
Ritchie C plus extensions 

• Up to eight register variables 
* Full access to AES and VDI 
libraries for programs using 
graphics, icons and mouse 

+ Complete UNIX-compatible 
libraries allow easy portability 


to and from UNIX development 


environment. 

e Over 300 Atari-specific 
routines 

• One-step compiling, linking 
with cc command 

« English error messages 

» Lint-like error checking 


Microshell Command Processor, 
powerful UNIX style shell includes 
/0 redirection, pipes, command 
substitutions 

MicroEMACS Full Screen Editor 
with commented source code 
included 

Make Program Building Discipline 
Complete symbolic debugger 
with single-step, breakpoints and 
stack traceback 

Assembler, linker and archiver 
Powerful Utilities Package: едгер, 
sort, diff, cmp, pr, tail, uniq, wc 
and more 

Over 600 pages of documentation 
including 120 sample C programs 
Not copy protected 


MARK WILLIAMS C FOR THE ATARI ST 


$179.95 
60 DAY MONEY BACK GUARANTEE 


MARK WILLIAMS C 
AN ENLIGHTENING DEVELOPMENT 
FOR ATARI ST USERS. 


ЖЫ 
2 М. 


Microshell Command Processor 
including pipes, I/O redirection and 
more. Edit your program with the 
highly acclaimed MicroEMACS full 
screen editor. Accelerate and simplify 
Q compiling with make which finds 
Y jak and recompiles only those modules 
^ V7, affected by your changes. Then, 
м " when you're ready for debugging, 
7 8%. 9) call on our db Symbolic Debugger 
with single step, breakpoint and 
stack traceback functions. Over 40 
commands, including a linker and 
assembler, provide a total development 
package for your Atari ST. 

DEPEND ON A NAME WITH 
A HISTORY OF PERFORMANCE. 


Mark Williams C for the Atari ST is part of our growing 
line of C compilers. А line that includes the C compiler 
chosen by DEC, Intel, Wang and thousands of profes- 
sional programmers. Now our Atari C compiler is 
eaming its own reputation: 

"Finally a great C compiler that exploits the power 
of the ST -Sigmund Hartmann, President, Atari 
Software Group 

"The all-around best choice for serious software 
development on the ST.”—Douglas Weir of ANALOG 
COMPUTING 


GET WHAT YOUR ATARI ST HAS BEEN 
WAITING FOR. 


Mark Williams C is just what your Atari ST was 
made for: powerful, professional 
programming. So now that you 
can have Mark Williams C for just 
$179.95, what are you waiting for? 

Ask your Atari dealer about 
Mark Williams C or order today by 
calling 1-800-MWC-1700.* 

“Іп Ilinois call: 312-472-6659 


| Mark 
Williams 
Company 
1430 West Wrightwood, Chicago, Illinois 60614 


€ 1986, Mark Williams Company 
UNIX is a trademark of Bell 
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Okidata's 
Laserline 6 


kidata has announced 
its first laser printer. 

the Laserline 6, that prints 6 
pages per minute and fea- 
tures several plug-in 
modules, one of which 
enables up to three users to 
share a single printer. 

Fifteen fonts are resident 
in the Laserline, and addi- 
tional fonts are available on 
cartridges. The printer is 
equipped with a 128K-byte 
page-image buffer: an op- 
tional 384K expansion car- 
tridge provides extra 
memory for loading addi- 
tional fonts and macro com- 
mands. The company offers 
three plug-in personality 
modules, The basic module 
provides one port and com- 
patibility with the Hewlett- 
Packard LaserJet. and the 
advanced module offers one 
port and compatibility with 
the HP LaserJet Plus. The 
third module, also compati- 
ble with the HP Laserlet 
Plus, provides three ports. 
The advanced and multiuser 
modules have extended 
graphics, downloadable 
fonts, and forms overlay 
capabilities, All three 
modules come with a paral- 
lel or serial interface. 

Suggested retail price for 
the printer is $1995, plus 
$200 for the basic plug-in 
module. The advanced 
module sells for $400, and 
the multiuser costs S600. 
The memory expansion 
board costs $399; additional 
font cartridges are $149 
each. For more information. 
contact Okidata, 532 
Fellowship Rd.. Mt. Laurel, 
№ 08054, (609) 235-2600. 
inquiry 571. 


Back Up Data 
Automatically 


he ARC 9000, a 

60-megabyte streaming 
tape drive, operates con- 
tinuously and automatically 
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to back up data as it's writ- 
ten to disk. Designed to 
work with IBM PCs, XTs, ATS, 
and compatibles, the unit 
provides a mirror image of 
all files and stamps each 
with the time and date. Files 
can be restored by time. 
date, filename, and directory. 
and by the entire disk. The 
unit also provides a real- 
time clock/calendar, a 128K- 
byte print spooler. battery- 
operated RAM, and diag- 
nostic routines, 

The drive, which sells for 
$2600, comes with software 
and a half-slot adapter 
board with an SCSI interface 
and processor. An optional 
half-height hard disk that fits 
in the unit offers an added 
10 to 80 megabytes of 
storage. For more informa- 
tion, contact Digital Storage 
Systems Inc., 1234 Sherman 
Dr., Longmont, CO 80501, 
(303) 651-6312. 

Inquiry 572. 


Analyze IEEE-488 


Bus Signals 


he GBA 1500, an 
IEEE-488 bus analyzer. 

enables computers or ter- 
minals with an RS-232C port 
to capture and display up to 
16,384 bus transactions. The 
unit can acquire, store, and 
display each byte as it's 
transmitted and then store 
the data for analysis. It can 
single-step the bus and dis- 
play the data in IEEE-488 
mnemonics and in hexadeci- 
mal format. The unit displays 
the status of control lines 
and the current location of 
its buffer pointer as well. 

The GBA 1500 sells for 
$795. For more information, 
contact Connecticut micro- 
Computer Inc., 568 Danbury 
Rd., New Milford, CT 06776, 
(203) 354-9395. 
Inquiry 573. 


Microsoft Adds 
Menus to Mouse 


M icrosoft has added 
extra capabilities to its 
mouse, including menu sup- 
port for Lotus 1-2-3, Display- 
Write 3, and MultiMate. In 
addition, the Microsoft 
Mouse version 6.0 is 
bundled with Microsoft 
Paintbrush and Show Part- 
ner, a presentation graphics 
package. 

A serial version of the 
mouse sells for $195; a bus 
version, $175; and an InPort 
version, $125. À program- 
mer's reference kit for 
writing custom menus costs 
$25. Contact Microsoft 
Corp.. 16011 Northeast 36th 
Way, Box 97017, Redmond. 
WA 98073-9717, (206) 
882-8080. 

Inquiry 574. 


High-Speed Printers 


from Epson, C. Itoh 


pson's LQ-2500, a 

24-pin dot-matrix 
printer, prints draft-quality 
text at 324 characters per 
second and near-letter- 
quality text at 108 cps with 
a density of 12 characters 
per inch. At 10 characters 
per inch, the printer's speed 
is 270 cps in draft mode 
and 90 cps in near-letter- 
quality mode. 

The $1595 printer has an 
LCD panel on the front for 
entering and storing printer 
setup commands. You can 
store four combinations of 
command sets and change 
them at any time. 

The 136-column printer 
comes with serial and 
parallel interfaces and an 
8K-byte buffer. Five type- 
faces are standard. The 
printer is compatible with 
software that works with the 
Epson LQ-800, LO-1000. and 
LO-1500. Contact Epson 
America Inc., 2780 Lomita 
Blvd.. Torrance. CA 90505. 
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(800) 421-5426; in California. 
(213) 539-9140. 
Inquiry 575. 


C Itoh's ProWriter C-715 
e Reliant, a 24-pin dot- 
matrix printer. prints at 300 
cps in draft mode and 100 
cps in near-letter-quality 
mode. The Reliant also of- 
fers seven-color printing and 
credit-card-size plug-in per- 
sonality cards. 

The printer. which sells for 
$1295, comes with a serial 
and parallel interface and a 
32K-byte buffer. The plug-in 
cards, which cost $49.95 
each, emulate the Epson 
LQ-1000. IBM Proprinter XL, 
Toshiba P351, and Diablo 
630 printers; the Epson card 
is standard. The printer also 
provides a hex-dump mode 
for debugging that prints 
hexadecimal and ASCII char- 
acters of each byte the 
printer receives, Contact 
C. Itoh Digital Products Inc., 
19750 South Vermont Ave.. 
Suite 220, Torrance. CA 
90502, (213) 327-2110. 
inquiry 576. 


Test Dynamic RAMs 


dynamic RAM tester 
from Bugtrap Instru- 
mentation is capable of 
testing a variety of dynamic 
RAMs, including 16K. 64K, 
128K, 256K. | megabit, and 
others. The unit tests the 
DRAM using data patterns 
loaded into and read from 
all cells. Access time can be 
selected from a range of 
100 to 300 nanoseconds; a 
refresh test is also available. 
The unit can test a DRAM 
with a single test sequence 
or a series of test cycles for 
identifying intermittent or 
thermal failures. The Mode! 
8000 Dynamic RAM Tester 
sells for $1495. Contact 
Bugtrap Instrumentation. 
1209 Alderwood Ave.. 
Sunnyvale, CA 94089. (408) 
734-1118. 
Inquiry 577. 
(continued) 


Inquiry 243 for End-Users. 
Inquiry 244 for DEALERS ONLY. —e 


Clipper is the fastest dBase III and 
dBase III Plus™ compiler available. 
Nothing else comes close. When 

performance counts, experts rely 
on Clipper for more speed, more 
power, and more creative freedom. 
You can, too. Call for details. 


е Clipper compiled programs 
run 2 to 20 times faster. 


* No royalties...no runtime fees. 


* Source code security. 

* User defined functions. 

в Arrays. a 

• Simple menu commands. р, ) we 


¢ Context sensitive help can be 
included with programs. 


« More fields; more memory 
variables. 


* Call C and Assembly programs. 

* Complete debugging facilities. 
е Multiple file relationships. 

* IBM PC, XT, AT, 3270 

compatible!" 

* Multi-user capability. 
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CLIPPER. THE dBASE COMPILER. 
А WINNING PERFORMANCE EVERY TIME. 


Nantucket 

Nantucket Corporation 

5995 South Sepulveda Boulevard 

Culver City, California 90230 

(213) 390-7923 LOOK FOR CLIPPER™ 


Outside California call toll-free: 

1-800-251-8438 ut 

dBase, dBase Ш, and dBase ІП Plus are trademarks 

nf Ashtun-Tate, inc. umn | 

EM ЕС, XI, aM e xe "e trademarks | 

uf International Business Machines Corporation. 

Clipper and Nantucket are trademarks IT MA KES NET WORKING EA S Y. 


nf Nantucket Corporation. 


Lotus HAL Lets You Do More With 
(And Get More From) 
1-2-3 Than Ever Before. 


Lotus HAL™ is a memory resident compan- 
ion product for Lotus 1-2-3* that enhances 
the full range of 1-2-3's capabilities—and 
adds new ones. 

Itincreases 1-2-3's power and flexibility, 
so you can work more efficiently and become 
more productive than ever before. 


Benefits For All 
1-2-3 Users 


Lotus HAL works by giving you easier 
access to all of 1-2-3's numerous capabilities. 
And it's extremely useful for 1-2-3 users of 
all levels. 

If you're new to 1-2-3, Lotus HAL will let 
you use it with greater confidence and speed. 

If you're familiar with 1-2-3, Lotus HAL will 
make it easier for you to access additional 
power and capabilities. 

Andif you're an advanced 1-2-3 user, 

Lotus HAL will show you new features and 
functions that will add extra flexibility to the 
power of 1-2-3 you've already tapped. 

How does Lotus HALdoall this—for all users? 


Easier 
Commands 


Lotus HALmakes executing 1-2-3 procedures 
even easier than before. Because it accepts 
phrases like ''total sales, ' "graph Jan to Мағ,” 
or “сору this to A10," etc. In fact, Lotus HALs 
vocabulary includes English words and 
phrases. So you can customize a command 
dictionary of your own—with the words and 
operations you're most used to and most 
comfortable using. 

Since Lotus HAL makes 1-2-3 more access- 
ible for all users, you'll learn more—in less 
time—about all the capabilities of 1-2-3. 

For instance, if you’re presently using only 
the spreadsheet, Lotus HAL will show you 
how to create graphs and do database func- 
tions—far more simply than ever before. 


Time-Saving Shortcuts, 
Easy-To-Create Macros 


With Lotus HAL, you'll take shortcuts and 
accomplish multi-step tasks quickly and 
easily. So you'll greatly reduce errors—and 
save time. 


And, with a simple ‘‘undo” command, 
Lotus HAL even lets you recover from errors 
you've already made. So if you're a novice 
user, you'll learn faster and with greater 
confidence. Апа if you're an experienced 
user, you can experiment more freely and do 
"what ifs" —without fear of having a mistake 
destroy hours of work. 

Lotus HAL also makes developing macros 
simpler than ever—so simple, in fact, that 
even novice users can create 1-2-3 macros 
with Lotus HAL. And no matter how familiar 
with 1-2-8 you are, you'll benefit from being 
able to write and test macros to make sure 
they do what you had in mind. 
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New Power 

Lotus HAL will let you take 1-2-3 as far as 
you need. And if you've been taking it far f 
already, Lotus HAL offers you new commands |) 
that will further enhance your productivity. P 

For example, Lotus HAL lets you replace | 
items anywhere in the worksheet (even 
within formulas), and create a dynamic link 
between cells in multiple worksheets. It also 
lets you audit your worksheet—so you can 
find mistakes without having to review the 
entire sheet ‘‘manually.’’ 

Best of all, while Lotus HAL greatly 
enhances 1-2-3's commands, it doesn't 
change either 1-2-3 or the worksheet. It’s 
always available, but it never gets in your 
way. Ànd youcan share data as freely when ; 
you're using Lotus HAL as уои ій when you ma 
were using 1-2-3 alone. 

In fact, you can do everything you've ever 
done with 1-2-3 even better...plus a great 
deal more. 

Andsince Lotus HALis part of the 1-2-3 
system—and the Lotus family—you get an 
unparalleled commitment to customer serv- 
ice and support that will keep you up 
and running. 
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€ 1986 Lotus Development Corporation. 
Lotus and 1-2-3 are registered trademarks of Lotus Development Corpora- 
tion. Lotus HAL and 1-2-3 Companion are trademarks of Lotus Develop. 


ment Corporation. 
Lotus HAL is distinguished from HAL which is a trademark of Qantel for its 
Hotel and Leisure software 


System Requirements. МАТЕ 
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Lotus HAL resides in memory with 1-2-3 and operates with it; a minimum 

system configuration of $12K Is required. 

*Lotus HAL does not operate with 1-2 а ИТТЕ ТОН нл), 

TBM PC Convertible or Release LA for the ІВМ 3270 PC 
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Try Lotus HAL 
Without Obligation 
For 30 Days. 


For a limited time* when you purchase 
Lotus HAL for only $150, you'll get a 30 day 
money back guarantee from Lotus. 

It's an unconditional guarantee that will 
allow you to put Lotus HAL through its paces 
on your own work—and see how it can make 
| you more productive. 
dw |. If, for any reason at all, you're not satisfied 
ы with the performance of Lotus HAL, simply 
_ 75 send your Lotus HAL package back to Lotus. 

>=) We'll send you a full refund. No questions 

7 asked. 
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ЕЕ It’s a totally risk-free way to try one of the 
1 most remarkable productivity tools available 
vii today for 1-2-3 users. 
But order today. Because there are two 

million 1-2-3 users who are going to be as 
1 impressed with Lotus HAL as you are. And 
quantities are limited. 

To get Lotus HAL, visit your local autho- 
ized Lotus dealer, or just complete the cou- 
| pon below, enclose it with your check, money 
| М | order or credit card information and mail it to 
YH m T the address provided. 

Т а ТШ 22 Or for even faster service, order Lotus HAL 
m ШІ (Product No. YD-1377), by calling Lotus, toll 

| Y Я free, at 


| D 1-800-345-1043. 
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А 1-2-3 Companion?" that makes 1-2-3a more 
powerful and accessible productivity tool. 

Г Complete and return to: Lotus Development 

Corporation, 90 Annex, Atlanta, Georgia, 

30390-0370 or call 1-800-345-1043, 

Г1 Yes. I'd like to try Lotus HAL for 30 days 
without obligation. (YD4377) 

ГІ Please send more information about 
Lotus HAL, (YD4385) 


Send me . unit(s)of HAL @ $150 each 


Sales TAN” сена 52% аеннан ——— | 
) TORT oic apr жи ee EPOR ERN | 
TULS 0 I've enclosed my check or money order made 
Калый ДАР payable to: Lotus Development Corporation. | 
+ Xi» "d "d EU ' Lotus HAL Pleasechargemy: VISA — C] MasterCard 
» Te. Tue IM "num | % | | | | | | | | | | | | | | | | | | 
"V -V it «tj Ire | Y dg udi 
AM {м “ж ^ M. T кра mmm | 
r E > en rti ме, |, Н Signature | 
(25 р | yes KU 1. М, bic Qd Ramet 
"s. i А Company —— —————————————————————— 
UAN Á t ( ШІ hi | 
ч (Sc А м "WW х ie 1, ! т Addresp__ 
. iW LL. \ ҰШЫ City Ste Л —— | 
en- Мыл | ( ) 
» И ЧЕ | zm “Telephone 
T. nme *Offer expires February 28, 1987 | 


* *Residents of the follow ing ГҮҮ apply applicable sales tax: CA, DE, 
FL. GA, MA, MD, MI, MN, MO, NJ, NY, OH, TX, VA, WA, Offer good in 
USA iei ed In Canada make payment by credit card or 

International Postal Money Order, CODs and purchase orders will not 


PC Convertible 
Modem 


egahertz has intro- 

duced a Hayes-com- 
patible modem for use with 
the IBM PC Convertible. 
Built to the same physical 
specifications as IBM's 
modem, the EasyTalk 1200 
operates at 300/1200 bps. It 
comes with two phone jack 
connectors and features a 
low power requirement (250 
milliwatts when operating) 
as well as a utility that can 
turn the modem off to pre- 
vent draining the computer's 
battery. 

The modem is capable of 
full- and half-duplex com- 
munication, has auto-answer 
and auto-dial capabilities, 
supports rotary and pulse 
dialing, and is compatible 
with Bell 103 and 212A and 
CCITT V.22 standards. With- 
out software, the modem 
sells for $400; with a full- 
function communications 
program, the cost is $450. 
For more information, con- 
tact Megahertz Corp.. 2681 
Parleys Way, Suite 2-102, Salt 
Lake City, UT 84109, (800) 
338-8726; in Utah, (801) 
485-8857. 

Inquiry 578. 


Up to 54 Megabytes 
on a 34-inch 
Hard Disk 


odime announced the 

RO 3000 Series of 3%- 
inch hard disk drives that 
provide 45.4 or 54.5 
megabytes (unformatted) of 
storage capacity. The drives 
use a voice-coil actuator and 
offer an average access time 
of 28 milliseconds. Their 
power consumption is 11 
Watts. 

The company says that the 
drives can be used with 
most controllers and multi- 
ple drives can be daisy- 
chained from a single con- 
troller. The single-unit OEM 
price for the 45-megabyte 
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drive is $895; for the 
55-megabyte drive, $995, 
Contact Rodime, 901 Broken 
Sound Parkway NW, Boca 
Raton, FL 33431, (305) 
994-6200. 

Inquiry 579. 


Extra Memory 
for Apple IIGS 


range Micros RamPak 

4GS memory board for 
the Apple IIGS provides 
512K bytes of RAM that can 
be expanded to 4 mega- 
bytes in 256K-byte in- 
crements. The board's 
memory is automatically 
configured, and its diag- 
nostics utility can detect 
RAM problems. 

Also bundled with the 
board are utilities for RAM 
caching and dynamic alloca- 
tion of memory. With 512K 
bytes of RAM, the board 
costs $259. For more infor- 
mation, contact Orange 
Micro Inc., 1400 North 
Lakeview Ave. Anaheim, CA 
92807, (714) 779-2772. 
Inquiry 580. 


wo memory boards for 

the Apple 1165 аге 
available from Applied 
Engineering. The GS-RAM 
offers up to 1.5 megabytes 
on one card; an optional 
piggyback card, expandable 
to 2 megabytes, brings the 
total to 3.5 megabytes. The 
GS-RAM Plus card can be 
expanded to 6 megabytes. 
With an optional piggyback 
board, a total of 8 mega- 
bytes is available. 

The GS-RAM with 256K 
bytes of RAM is priced at 
$169; with 512K, $219; with 
| megabyte, $299; and with 
1.5 megabytes, $379. With 1 
megabyte of RAM. the GS- 
RAM Plus costs $599. For 
more information, contact 
Applied Engineering, PO. 
Box 798, Carrollton, TX 
75006, (214) 241-6060. 
Inquiry 581. 


ST's RamStakPlus board 

provides up to 1 mega- 
byte of memory for the 
Apple IIGS. The board plugs 
into the 1055 extended 
memory slot and uses the 
computer's built-in RAM disk 
capability. The board costs 
$129. For more information, 
contact AST Research Inc., 
2121 Alton Ave.. Irvine, СА 
92714. (714) 553-0340. 
[nquiry 582. 


Hi-Res Graphics 


Controller 


M odgraph has an- 
nounced the Prism 
high-resolution graphics con- 
troller. The board offers a 
resolution of 1024 by 780 
pixels with a choice of 16 
colors from a palette of 
4096. It supports 16 gray 
levels for monochrome 
graphics. 

The board's NEC 7220 
chip provides primitives for 
lines, arcs, circles, and rec- 
tangles, as well as hardware 
zoom and pan functions. It 
features a drawing speed of 
| million pixels per second 
and dual-ported 4-megabit 
memory. Ап RS-232C port is 
standard, as is an RS-343A 
RGB video output that's 
jumper selectable for a 
variety of displays. 

The Prism (Model 3152) 
sells for $1695. Contact 
Modgraph inc., 56 Winthrop 
St.. Concord, МА 01742, 
(617) 371-2000. 

Inquiry 583. 


Plug-in Adapter 
for Serial Printers 


he Missing Link, a 

serial adapter board. 
enables you to connect 
serial printers to an IBM PC 
or compatible without using 
a serial port. The board oc- 
cupies a short slot in the 
computer and is addressed 
as a parallel printer (_РТІ, 
LPT2, or LPT3). Because the 


computer addresses the 
board as a printer device, 
there's no need for mode 
commands for initializing 
COMI or COM2 and re- 
directing printer output. The 
adapter will work with any 
software, the company says, 
and any RS-232C printer 
using the XON/XOFF or 
ETX/ACK protocols. 

The $189.95 board con- 
nects to the printer with an 
existing printer cabie or a 
modem cable. It has a stan- 
dard RS-232C connector: ac- 
cording to the company, no 
pin swapping is necessary. 
Contact Henson Scientific 
inc.. 870 Seventh Ave. 27th 
Floor, New York, NY 10019, 
(212) 245-4180. 

Inquiry 584. 


Memory for 
Laser Printers 


he JLaser Plus from Tall 

Tree Systems combines 
2 megabytes of RAM with 
an interface to laser printers 
based on a Canon engine 
and the Canon 1Х-12 scan- 
ner. The company says the 
board triples the speed at 
which a page is scanned, 
can increase printing speed 
by as much as 50 times, and 
provides a full-page resolu- 
tion of 300 dots per inch. 

Available in versions for 

the IBM PC XT and AT. the 
unit stores images in 
memory that conforms to 
the Lotus/Intel/Microsoft 
standard. The memory can 
function as conventional 
memory, expanded memory. 
extended memory in ATS, or 
as a RAM disk or print 
spooler. The XT and AT ver- 
sions are priced at $599 
and $699, respectively. Con- 
tact Tall Tree Systems, 1120 
San Antonio Rd., Palo Alto, 
CA 94303, (415) 964-1980. 


Inquiry 585. 
(continued) 
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Each folder contains about 100 professionally o i S 
drawn pictures, converted by camera to [M T" 
computer images and ready for use wiih 
FONTASY VERSION 2. Now available in six popular 
categories: Hollday: Sports-Recreation-Music: Attention-Getters: 
Food; Animals-and-Plants; Home-and-Office. $29.95 per disk. 


, 
„ыг 
ат 
«4 * 
ти . 
» % 
АГ E gn 
$9 ..E a. 
CL МАТ, 
pL ad ч” үа. 
' АЫ Я 
кк, «n Oen 
кен 
“Б: 


ges 
> 
=f - 
LM .. 
ы ““ 


б оті 
* 


L 
jut əл 
а 


See What You Can Do 
= With Equipment Needed 


ІВМ-РС, XT, AT, or true compatible (Compaq, etc.) with 
IBM or Hercules graphics adapter and graphics monitor. 
256K memory needed for partial pages, 448-640K 
recommended for full pages on most printers. 
Mouse optional. MS-DOS 2.10 or above. 
FONTASY supports: ІВМ Graphics Printer, 
Proprinter, Epson FX, JX, LX, МХ, RX, and 
LQ; C.Itoh 8510, 1550, 1570, Prowrlter-Jr; 

Н-Р LaserJet, Laserdet-Plus, ThinkJet; Microline 
92-293 {native or IBM-compatible}; Gemini 
10X, 15X; Radio Shack DMP 105-430, 2100; 
Toshiba 351, 1340-1351; Star; and most 

IBM / Epson-compatible printers. 


D Newsletters! 
Flyers! Signs! Overhead foils! 
Invitations! Menus! Logos! 
Announcements! Banners! Layouts! 
When you need a good-looking visual 
quickly, you need FONTASY — superb 
typefaces, drawing, and pictures in one 
easy-to-use package. 

FONTASY gives you a "what-you-see-is- 
what-you-get" picture, as you type and 
draw on the graphics screen of your IBM-PC. 
You can create a page at a time, see a mini- 
picture of it, print It, and save it on disk. Page 
size is limited only by memory, not by screen 
size, 


Money-Back Guarantee 
FONTASY 1s not copy-protected and has a 


Highlights 30-day money-back guarantee. И you order 
Proportional space, Justify, kern, boldface, Includes 28 Fonts now, we will include 28 fonts (a $50 value) at 
re-position, magnify and shrink, black/white & 60 small pictures no extra charge. So, call today. 


reversal, rotate, mirror image, lines, rec- 


tangles, ovals, draw, fill-in, undo (and un- A ; | 
undo), on-line help, 200-page book, and easy | ( 8 1 8 76 5 = 4 4 4 4 | 
control from keyboard or mouse. | 
Fonts, fonts, and more fonts! We have p FONTASY $69.95 
over 275 Add-On typefaces In our growing | РЕ / Soo Tax ы | 
library. Each disk of about 10 fonts costs | 7248 Bellaire Ave. Box 560 Shipping l 
LA апт we will be us to send you free | No. Hollywood, СА 91603-0560 Total 
print samples on requ | 
Picture Library! Each of the six FONTASY l т; siad | 
ART FOLDERS" contains about 100 large | | сызса ——  — — —  — — — | | 
(full-screen), high-quality add-on pictures i Visa/MC Ep. Date [ 
and costs $29.95 per disk. Please see back | Сотрщег_________________ Memory — Printer i 
sues fthismagazineforexamples,oraskus | | ems WC; Vis check Рета add $3.0 ing and tending nS. а | 


Inquiry 284 


И UA LUI r | 


ARE e PROGRAMMING LANGUAGES AND AIDS = 


Help Screen Utility 


C reate context-sensitive 
on-line help screens 
with SoftScreen/Help. A 
screen processor enables 
you to draw help screens 
without programming: a 
screen linker ties the help 
screens together so that 
users can select additional 
help topics at run time: and 
a run-time manager enables 
you to integrate the help 
system with the application 
program. 

SoftScreen/Help runs on 
[BM PCs and compatibles 
with MS-DOS or PC-DOS 2.0 
or higher. The program sells 
for $195. For more intorma- 
tion, contact Dialectic Sys- 
tems, 1930 East Mariton 
Pike, Cherry Hill, NJ 08003- 
2148, (609] 424-0140. 
Inquiry 586. 


Researcher's Expert 


System 


XPERtIMENTAL DESIGN 

is an expert system that 
determines the statistical 
requirements of projects and 
suggests the most appropri- 


SOFTY 


WHAT'S NEW 


DIRECT COMMECTIOM 


Using а Hull Modea Cable, 2 PCs nay 


be directly connected at 9608 bps. 


ш 


ШІ | 


| REMOTE CONNECTION. СОННЕСТ1ОН 


Renate Links up 
to 2488 bps are 
COMMON. 


m 


ШІ. 


Telephone Lines 


ЕШ wits Г = | 


SoftScreen/Help. a utility for creating help screens. 


ate of 13 experimental 
designs, 

The program costs $295 
and is written in Turbo 
Pascal. It runs оп IBM PCs, 
XTs, ATs, and compatibles 
with 256K bytes of RAM 
and MS-DOS or PC-DOS 2.1 
or higher. For more informa- 
tion, contact Statistical Pro- 
grams, 9941 Rowlett, Suite 
6, Houston, TX 77075, (713) 
947-155]. 

Inquiry 587. 


VARE 


C++ for 
MS-DOS Systems 


ifeboat Associates intro- 

duced Advantage C++, 
a software development tool 
that enables you to design 
your own data types using 
object-oriented programming 
methods. Versions of Advan- 
tage C++ are available for 
use with Lattice and 
Microsoft C compilers and 
cost 5495, 


* SCIENTIFIC AND ENGINEERING | |. 
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For more information, con- 
tact Lifeboat Associates Inc. 
55 South Broadway, Tarry- 
town, NY 10591, |914) 
332-1875. 

Inquiry 588. 


Windows Library 


for C 


D ataWindows, a window 
and data-entry library 
for C programmers, was an- 
nounced by Greenleaf Soft- 
ware. It offers overlaid win- 
dows with screen manage- 
ment, program simplicity. 
transaction-oriented data 
entry, and device indepen- 
dence. According to Green- 
leaf, you can write to any 
window whether it is show- 
ing on the screen or not. 
DataWindows supports many 
popular C compilers and 
sells for $225. The source 
code is also available for 
DataWindows in C or 
assembly language and 
costs an additional $225. 
Contact Greenleaf Soft- 
ware, 1411 LeMay Dr., Suite 
101, Carrollton, TX 75007, 
(214] 631-0811. 
Inquiry 589. 


тар 


Graphics and 
Mathematical Toolbox 


M” Toolbox enables 
you to use graphics 
and mathematical tools for 
engineering and scientific 
applications on your ІВМ 
PC, XT. or AT. Matrix opera- 
tions, complex arithmetic, 
and vector operations in 
cartesian, polar. cylindrical, 
and spherica! coordinates 
are included. You can also 
create two-dimensional 
screen and printer graphics 
and histograms of numerical 
data. And you can store 
custom-plotting parameters 
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in template files. 

Math Toolbox costs $249 
and requires 256K bytes of 
RAM, one 360K floppy disk 
drive, a Color Graphics 
Adapter. and PC-DOS or 
MS-DOS 2.0 or higher. For 
more information, contact 
Alpha Applied Research, 
2355 McLean Bivd., Eugene, 
OR 97405, (503) 485-684]. 
Inquiry 590. 


Site Planning 
and Landscape Design 


ANDCADD is а set of 
three programs that 
make use of AutoCAD 2.18 
and 2.5 for producing site 


plans, cost estimates, and ir- 
rigation designs. 

The program includes a 
library of symbols and site 
amenities and lets you view 
your plans in three dimen- 
sions, from any viewpoint. 
Each drawing is linked to a 
database that estimates 
costs at each phase of 
design. À zoom feature 
enables you to view any 
part of the drawing in detail, 
and you can input changes 
through a mouse or digi- 
tizer. Hard copy is output 
through a pen plotter. 


The three programs in- 
clude Site Planning and 
Landscape Design ($595), 
Cost Estimating ($395), and 
Irrigation Design ($395). You 
can purchase the three 
packages as a whole for 
$1095, To run LANDCADD 
you need an MS-DOS sys- 
tem with 640K bytes of 
RAM, a math coprocessor. a 
hard disk drive. a digitizing 
tablet, and a high-resolution 
graphics adapter and 
monitor. 

For more information, con- 
tact LANDCADD Inc. 10418 
East Tanglewood Rd., Frank 
town, CO 80116, (303) 
688-8160. 

Inquiry 591. 


Give Your Business 
А Merry Christmas 


and Have a 


Happy New Year! 


1987 ear wea you 


streamline your business with 
Dac-Easy Accounting. Now is 
the perfect time to give your 
business the gift it deserves 
and start the New Year right. 
Don't put off any longer the 
advantages of computerized 
accounting. At $69.95, Dac- 
Easy Accounting is a superb 
valuc even Scrooge would love. 
We've combined seven fiill- 
featured accounting modules in 
a single package including 
General Ledger, Accounts 
Payable, Accounts Receivable, 
Inventory, Purchasing, Billing 
and Forecasting. This is the 
software that the readers of PC 
World have voted as their 
favorite accounting package in 
the 1986 World Class Awards. 
Dac-Easy Accounting received 
more than five times as many 
votes as the second place 
finisher BPI — costing 
thousands of dollars morc. 


VALUE 


Pricc plus tremendous 
performance means value, and 
the experts agree. InfoWorld 
has recognized Dac-Easy 
Accounting as 19855 “BEST 
SOFTWARE VALUE.” 


No other accounting package 
can match the explosive 
consumer base or the 
unanimous acclaim from 
industry experts. Dac-Easy 
Accounting is the perfect 
choice for your first accounting 
system or for upgrading from a 
single module system. Either 
Way compare, and you will join 
over 150,000 people who are 
already having a happy 


New Year! 


PERFORMANCE 


Accurate information when you 
need it is what performance is 
all about. Fast, flexible reports 


% 


КТ. Ала —— 


| Give your business 

| something it really 

needs this Christmas. 

Once you have 

automated your 

| complete accounting 
and payroll process with 
the Dac-Easy Bonus 


Pack, you will always have the information you need at 
your fingertips. Just think, instant access to General 
Ledger, Accounts Payable, Accounts Receivable, 


after year. 


Dac-Easy Bonus Pack includes five great software 
packages for a low $149.95. That mcans a savings of 
over $130. You receive Dac-Easy Accounting, Dac-Easy 
Payroll, Dac-Easy Accounting Tutor, and Dac-Easy | 
Payroll Tutor. Also included is Pop-Up DeskSet Plus, a 


Inventory, Purchasing, Billing, Forecasting, and 
Payroll. This is one gift that will keep on giving year 


| $129.95 retail value, selected Editor's Choice in a 
recent PC Magazine review on desktop programs. Don't | 


give you what you necd to know 
to manage cash-flow, tum 
Inventory and increase profits. 
Dac-Easy Accounting seven 
modules work together 
perfectly. Enter data once and 
its posted to the other modules 
automatically Most modules 
can also be used stand-alone. 


No matter what tvpc of 
business you have, Dac-Easy 
Accounting can make 1987 a 
better vear. It offers the rare 
ability to handle either service 
or product-oriented companies 
without sacrificing fcatures. 
Dac-Easy Payroll for 1987 is 
here just in time to help vou gct 


a handle on the new tax laws. 
Dac-Easy Payroll is the fastest 


selling payroll package on the 
market. It not onlv processes 


your payroll, but helps you with 


delay. Order our Bonus Pack today and get the 


accounting system evervone is talking about! 


personnel functions as well. 
Dac-Easy Payroll automatically 
calculates payroll taxes for all 
БО states, prints checks, W-2', 
and allows vou to review your 
dcpartmental payroll taxes 
hundreds of different ways. 
Priced at only $49.95, it is 
another example of the price/ 
performance valuc of the 
Dac-Easy Series. 


Find out for yourself why 


age in history. Call us today! 


Minimum hardware requirements 
All Dac-Easy products run оп IBM or 
other compatibles. ЭБ6К memory, two 
disk drives, MS-DOS, PC-DOS 2.0 or 
later, 132-column printer in compressed 
mode, color or monochrome monitor. 
MS-DOS {в a trademark of MicroSoft 
Corp. IBM and PC-DOS 2.0 arc 

registered trademarks of International 
Business Machines Corp. 


Inquiry 98 
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Май to: | 
V dac software, inc. 

h 4801 Spring Valley Rd. | 
Bldg. 110-B 


Yes, please rush me 
the following Dac 
products: 


| 


Texas Residents 
Add Sales Tax (646%) 
After 12/31/86 Add Sales Tax (71A) 
TOTAL ——— 
OCheck О Money Order 
| О AMEX О VISA О MASTERCARD 
BE Ассом 
Expires 
| Signature 
b Name 
Company 
| Address 
City 
| St. —— Zip 
| Phone 
Computer Brand 
| Type of Business — 7 
| § No. of Employees р 
| 30 Day Money-Back Guarantee 1 
| Dac Software offers an uncondi- ў 
tional guarantee on all Dac-Easy 6 
ролінен (less shipping charges). | 
i is а $10 restocking fee if ў 
p the disk seal is broken. This t 
B guarantee is available on all i 
modus bought directly from 


| Software. 4 
#880 | 
| 


j 
j 
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Printed Circuit 
Board Design 


ango-PCB is a $495 IBM 

PC program that en- 
bles you to design printed 
circuit boards up to 32 by 
19 inches. Expanding and 
contracting the layout allows 
you to place components 
precisely. Five zoom levels 
are available from 1.6 by 
0.95 inches, expandable to 
the full 32- by 19-inch work- 
space capacity. 

You have a choice of nine 
grid sizes for placement of 
component shapes such as 
DB-25 connectors and edge 
connectors with odd spac- 
ings. It also offers an eight- 
layer capability, including 
power and ground planes, 
plus text and component 
overlay. You can create 
precise microstrip designs 
with an area-fill command. A 
library of common com- 
ponents is supplied, and 
you can add to it by creat- 
ing your own entries for 


Computer-aided 
Testing 


A computer-aided test 
program that calibrates, 
measures, and manages vec- 
tor network analyzer data 
was announced by EEsof. 
ANACAT has a built-in data- 
base, DOS interface, full- 
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Tango-PCB, a program for designing printed circuit boards. 


specialized components. In 
the Enhanced Graphics 
Adapter 640- by 350-pixel 
mode, 16 colors are sup- 
ported. Four colors are sup- 
ported in the Color Graphics 
Adapter 320 by 200 mode. 
The program runs on IBM 
PCs and compatibles with 
256K bytes of RAM and MS- 


screen editor, and color 
graphics capability. 

The database stores and 
manipulates data retrieved 
from the network analyzer, 
and you can use it to store 
any number of S-parameter 
measurements, according to 
EEsof. The database 
manager enables you to 


АМАСАТ handles network analyzer data. 


DOS or PC-DOS 2.0 or 
higher. A CGA or EGA with 
an RGB monitor is also 
required. 

Contact Accel Technologies 
Inc., 7358 Trade St., San 
Diego, CA 92121, (800) 
433-7801; in California, (800) 
433-7802 or (619) 695-2000. 
Inquiry 592. 


create, delete, and revise 
test data, and you can pre- 
sent the data in graphs and 
tables. The database files 
are also compatible with 
spreadsheet and database 
programs. 

ANACAT runs on IBM PCs, 
XTs, ATs, and compatibles 
and is priced between 
$5000 and $7500. For more 
information, contact EEsof 
Inc.. 31194 La Baya Dr. 
Westlake Village, CA 91362, 
(818) 991-7530. 

Inquiry 593. 


Graphics 
and Statistics 


ou can use Engineering 

Tool Kit to record nu- 
merical engineering data 
and translate it into graphic 
forms and statistical analysis 
reports. You can generate 
scatter plots, trend charts, 
and histograms. The pro- 


gram includes a polynomial- 
regression routine for 
graphics and statistics for 
first- to fifth-order poly- 
nomials. 

Engineering Tool Kit runs 
on IBM PCs, XTs, ATs, and 
compatibles and requires a 
graphics card and two flop- 
py disk drives or a hard disk 
drive. The IBM version sells 
for $129. A version for the 
Apple I] family sells for $59, 
and the 512K Macintosh and 
the Macintosh Plus version 
sells for $99. 

For more information, con- 
tact SofWare Tools, PO. Box 
8751, Boise, ID 83707, (208) 
343-1437. 

Inquiry 594. 


Design Tool for 
Electrical and Control 
Engineers 


sing control theory, 

SASP aids in the 
analysis of feedback control 
systems for circuit design. 
digital filter design, servo 
design, and aerospace auto- 
pilot design. 

SASP. which stands for 
Stability Analysis and 
Simulation Program, runs on 
IBM PCs and compatibles 
with 512K bytes of RAM 
(640K for high resolution]. 
MS-DOS or PC-DOS 3.1 or 
higher, a hard disk drive, а 
math coprocessor, and a 
graphics board. The pro- 
gram works in S-plane, Z- 
plane, and W-plane plots 
and can convert transfer 
functions from one form to 
another. It enables you to 
draw a variety of plots, and 
you can enter transfer func- 
tions in polynomial or 
pole/zero format. 

SASP sells for $750. For 
more information, contact 
Lewis Engineering Software, 
21722 Roscoe Blvd., #24. 
Canoga Park, CA 91304, 
(818) 883-2786. 

Inquiry 595. 
(continued) 
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Multi-user versions 

for LANs and Xenix. 

When your applications need to 
network, Btrieve's multi-user versions 
connect you lo the industry's most 
popular LANs: IBM PC Network, 
Novell Advanced Netware, or 

any DOS 3 network. Btrieve is also 
available for Xenix and multitasking 
operating systems such as MultiLink 
Advanced, Microsoft Windows 

and IBM Topvieu. 


Help is just 
а phone call 
away. Need 
technical support? 
You've got it! 
Btrieve users 
receive 30 days of 
unlimited phone 
support at no 
charge. This 
"Direct Connect" 
policy ts renewable 
for a full year at 
low cost, And try 
SoftCraft's free 
bulletin board for 
technical tips, 
seven days a week. 


reip i? 


Thorough documentation, 
easy implementation. Getting 
started with Btrieve is easy: the 
manual is packed with step-by-step 
instructions and examples of every 
Btrieve function in BASIC, Pascal, 
COBOL and C. 


trieve. 


e 
Programmer's 
Choice. 


hether you're a programming 

pro or just beginning, there's 
one thing to remember when devel- 
oping applications: Btrieve. 

The Btrieve file manager is an 
alternative to al] those DBMSs that 
promise ease of use—but deliver 
something far different. Like languages 
that take weeks to master. Performance 
that fizzles instead of sizzles. Pro- 
grams that won't network. Of course 
you can write applications with 
these "revolutio ' packages. But 
someday you'll wish you hadn't. 

If you know a programming 
language, you already have what it 
takes to build better applications, All 
you need is Btrieve, 

Btrieve is the programmer's choice 
for file management. But you don't 
have to be a аста programmer 
to use it. With Btrieve loaded in your 
PC, your programs can use simple 
subroutine calls to retrieve, store and 
update records. 


Btrieve has built-in security features 
and the ability to handle four billion 
byte files. And there are no royalties 
on Btrieve applications. 


P.O. Box 9802 #917 
Austin, Texas 78766 
(512) 346-8380 Telex 358 200 


Suggested retail prices: Btrieve, $245; multi-user 
Btrieve, $595; Xtrieve, $245; multi-user Xtrieve, 
$595 (for report generation, add $145 single-user and 
$345 multi-user). Available from SoftCraft and 
selected distributors. Requires PC-DOS or MS-DOS 2.X, 
3, X, Xenix. Btrieve is a registered trademark and 
Xtrieve is a tmdemark af SoftCraft інс, 


Inquiry 325 
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B-tree based for high < 
performance. Performance 
is all-important, especially as 
your database grows. That's 
why Btrieve implements the b-tree 
file structure—the most efficient 
data access method known. With 
Btrieve your applications run fast. 


Database queries, report 
writing. Add Xtrieve™ to your 
Btrieve applications for a fully- 

relational DBMS. Xtrieve's menu- 
driven interface lets you look up 
information easily—without 
programming. Add our report 
writer option to produce custom 
reports and forms. 


COBOL 


, BASIC 
Чамаар. v.) 
PASCAL 
Interfaces to C, Hoa saei 
BASIC, Pascal, | 


COBOL. Don't waste time 
learning a proprietary 
language! With Btrieve 
you can use the language 
you know best —and 
immediately begin 
programming the right 
way. Over 15 language 
еа interfaces 
are available. 


Fault tolerant. 
Btrieve insures 
against database 
disasters. Two levels 
, of fault tolerance 
+ guarantee data integ- 
rity during accidents 
ma or power failures— 
Be no extra program- 

EN ming required. 


Desktop Publishing 
on the Mac 


etraPage and The Laser 

Quill are Macintosh 
desktop publishing pro- 
grams with word-processing 
capabilities. 

LetraPage features a tool- 
box with 12 mouse-driven 
icons that enable you to 
edit text and create page 
layouts on screen. Automatic 
hyphenation, line and depth 
justification, and a library of 
137 kerned letter pairs are 
offered. You can import files 
from other Macintosh pro- 
grams to LetraPage. Docu- 
ments created can be up to 
1024 pages in length in 20 
page sizes, with as many as 
48 columns. 

LetraPage sells for $599. 
For more information, con- 
tact Letraset USA, 40 Eisen- 
hower Dr. Paramus, М) 
07653, (201) 845-6100. 
Inquiry 596. 


he Laser Quill offers 

seven levels of super- 
scripts and subscripts, 
headers and footers, win- 
dowing, and search and 
replace capability. You can 
output documents to digita! 
typesetting computers that 
support PostScript or to the 
Imagewriter, LaserWriter, or 
other printers. 

The Laser Quill enables 
you to create documents of 
up to 698 pages. The pro- 
gram sells for $199. For 
more information, contact 
Firebird Licensees Inc., 71 
North Franklin Turnpike, 
Waldwick, М] 07463, (201) 
444-5700. 

Inquiry 597. 


Communications 
for the 128 


terminal software 

package for the Com- 
modore 128 was announced 
by Abacus. SpeedTerm 128 
performs VT52 terminal 
emulation and works with 


WHAT'S NEW 
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most of the low-cost 
modems for the 128, ac- 
cording to Abacus. 
SpeedTerm costs $39.95 
and includes more than 30 
commands. The program 
supports the XMODEM and 
Punter file transfer protocols 
and manages a 45K-byte 
capture buffer. For more in- 
formation, contact Abacus 
Software, PO. Box 7211, 
Grand Rapids, MI 49510, 
(616) 241-5510. 
Inquiry 598. 


Screen Reading for 


the Visually Impaired 


omputer Aids intro- 
duced Screen-Talk 

Pro, a program that uses 
macros to add audio capa- 
bility to your applications 
programs, To run the pro- 
gram you need an IBM PC 
or compatible with at least 
128K bytes of RAM and a 
voice synthesizer, 

Screen-lalk Pro comes with 
ProKey for macro process- 
ing. Other features include 
the ability to recognize 
monochrome and color 
video attributes and a Find 
command that locates video 
attributes and other strings 
of characters on the screen. 
The program also lets you 
review text by word, letter. 
or screen, or you can create 
up to 10 windows for review. 

Screen-Talk Pro costs $395, 
For more information, con- 
tact Computer Aids Corp. 
124 West Washington, Lower 
Arcade, Fort Wayne, IN 


46802, (800) 647-8255. 
Inquiry 599. 


Thinking Cap Outlines 
on a Commodore 


ou can create outlines 

for reports, speeches, 
resumes, or memos with 
Thinking Cap. The program 
sells for $49.95 and handles 
up to seven levels of infor- 
mation, with 16 subtopics 
within each level. Once 
you've established the levels, 
you can enter details ran- 
domly under the appropri- 
ate headings, and the pro- 
gram creates the numbering 
format for an outline up to 
six pages long. You have a 
choice of formats, including 
roman numerals, prose, 
technical, or numeric. You 
can also use underlining or 
boldface. The program has 
templates for five outlines. 

Thinking Cap runs on a 

Commodore 64 or 128 with 
a printer. For more informa- 
tion, contact Bréderbund 
Software Inc.. 17 Paul Dr., 
San Rafael, CA 94903-2101, 
(415) 479-1700. 
Inquiry 600. 


PC-to-VAX 
Communications 


olygon announced роіу- 

STAR. PC-to-VAX com- 
munication software. The 
program emulates Digital 
Equipment Corp's text ter- 
minals. It has seamless file 
transfer capabilities, pop-up 


WHERE DO NEW PRODUCT ITEMS COME FROM? 

The new products listed in this section of BYTE are chosen from the thousands 
of press releases, letters. and telephone calis we receive each month from 
manufacturers, distributors, designers, and readers. The basic criteria for selection 
for publication are: (a) does a product match our readers’ interests? and (b) 
is it new or is it simply a reintroduction of an old item? Because of the volume 
of submissions we must sort through every month, the items we publish are 
based on vendors’ statements and are not individually verified. If you want 
your product to be considered for publication (at no charge), send full infor- 
mation about it, including its price and an address and telephone number 
where a reader can get further information, to New Products Editor, BYTE, 
One Phoenix Mill Lane, Peterborough, NH 03458. 


window menus, hot-key 
switching, international 
keyboard support, and 
enhanced remote-control] 
features. The program sup- 
ports modems and has a 
user-programmable com- 
munication language. The 
phone book feature enables 
you to automatically dial, 
connect, and log on. 

The program runs on IBM 
PCs, XTs, ATS, and com- 
patibles with at least 512K 
bytes of RAM and PC-DOS 
or MS-DOS 2.0 or higher. 
Poly-STAR prices start at 
$200. For more information, 
contact Polygon Associates 
Inc.. 1024 Executive 
Parkway, St. Louis, MO 
63141, (314) 576-7700. 
Inquiry 601. 


Term Paper Writer 


p ersonal Choice Software 
announced Term Paper 
Writer. The program includes 
The Notetaker, The Outliner, 
The Writer, and The Foot- 
noter and Bibliography 
Compiler. 

The Notetaker is an elec- 
tronic card file that enables 
you to collect information 
by source and by topic. The 
Outliner lets you organize 
lists of ideas into topical 
groups or a formal outline. 
The Writer is a word pro- 
cessor that includes margin- 
setting, line-spacing, and 
page-break functions. It also 
allows you to specify styles 
such as boldface, underlin- 
ing, and centering. The Foot- 
noter and Bibliography Com- 
piler will insert footnotes on 
appropriate pages and com- 
pile information for the 
bibliography from The Note- 
taker. 

Term Paper Writer runs on 
IBM PCs and Apple ils and 
sells for $59.95. For more 
information, contact Per- 
sonal Choice Software, PO. 
Box 7286, Mountain View, 
CA 94039, (415) 960-0410. 
Inquiry 602. 
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Everything You Ever Wanted in Testimonials: 
an IBM AT Compatible System, “tf compatibility, aesthetic design and 


Including Price. price are key considerations in your 
computer selection decision, you will be 
delighted with the Advanced 286...” 


— Steve Zelencik. Vice President 


The Advanced 286 offers all the features 
of the IBM PC/AT® at a fraction of the 


cost. The Advanced 286 is available for $1395. Advanced Micro Devices 
Add $85.00 for MS-DOS® 3.2 and "We have evaluated over 35 clones and 
$95.00 for GW Basic. compatibles and the Advanced 286 


proved superior to all units tested includ- 
ing the IBM AT product. The easy mount 
disk drive design and providing easy 
access їо three half height devices 
makes upgrading a snap ..." 


— Jim Lizzio, President 


All systems are FCC Class B/UL approved 
and come with Phoenix BIOS assuring you 
of far reaching compatiblity. 


коми” FASTIN 


Features: 
ғ 6/8 MHz Software Switchable 


« 640K upgraddoble to 1 MB Concept Development Corp. 
on board » Floppy Disk 

Controller « 1.2 MB Floppy Everything You Ever Wanted 
Disk « Patented easy mount in AT Compatible Boards 


mechanism for installing disk 
drives and streamer tapes 

• On board real time clock 

» Runs all major software written 
for ІВМ PC/AT • Phoenix BIOS 


Including Price. 


• 2 MB Multi I/O Card w/Serial 
(optional 2nd serial) Parallel, 
game рогпз/ ОК .... $179.00 


« 3 MB Rom Card/ 


» МО Card w/serial, 
porallel (optional 


Options: 


„ Up to 4 MB RAM e 20 to 40 MB 
Hard Disk « 360K Floppy Disk Drive 


« AT Hard Disk Controller « RLL and serial) ........ 5 89.00 
Hard Disk Controlier « 3-1/2" e EGA/256K 

Floppy Disk « Streamer Tape (Half-Card) ..... $249.00 

e EGA 
Monitor ... $499.00 
1 = е EGA Mouse $119.00 
-S і ғ Color/Mono- 
-—— _ аы chrome Graphics 
Саю...... 5169.00 


‚ ат eiginal computer 


A Computer Work of Art. "Sunrise", 
graphic masterpiece created by the eminent David Em. \ = 


i а Since 1976... 
CALL NOW AS | | 
FOR о- WI -ЖАСР 


DEALER INTERNATIONAL, INC. 


PRI СІ N G | 1310 E. Edinger Street, Santa Апа, CA 92705 
қ (714) 558-8813 (800) 854-8230 


«BM PC/AT s а registered tradamaork of Intemational Business Mochines inc GGW Sasic is а mglstered lrademork of Microsoft Cemeorotion® 
@MS-DOS 32 4 à registered поетик of Microsoft Corporation е Ihe Advonced 286 4 a registered hademork с? АСР Intemafionat Inc. 
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re:Source — Powerful soft- 
ware that will rewrite the rules of 


online computing forever 


If vou own an IBM PCorcom- . 
patible, now ; theres a way to turn | 


The Source?" intoa powerful 
business productivity tool. 
New re:Source software. 


Other communications software 
only controls your PC's ability to 


respond to an online service. 


re: Source telecomputing software 


controls both your PC and the 
online service itself. 


it speeds up file transfers, inte- 
grates extensive database informa- 
tion and performs multiple tasks 


simultaneously by tearing down the 
language barriers that separate your 
PC from The Sources main computer. 


The net result: A new definition of 


"user friendly". A new concept in 
computing power. 
Online, Offline and back 
again, in a flash. 
re;Source automates frequent 
command sequences. It logs on and 


off so quickly you can almost begin 


to measure your connec 


t time in 
seconds instead of minutes. And with 
high-level script language that lets 


with powerful offline editing features, 


уои make fewer mistakes for more 


effective control of the connect time 
you do use. 


You paid alot for your PC. it 
shouldn't act like a dumb terminal. 
re:Source takes afresh new 
approach to the organization and pre- 

sentation of The Sources powerful 
information and communication 
capabilities. So you can capitalize 
on the time and money you ve spent 


developing your PC skills to master 


online communications like never 
before. Comfortably and 
productively. 
re:Source gets its power froma 


you develop and customize your 
own scripts. 


" 


Updates and upgrades 
directly from The Source. 

We're supporting re:Source with 
its own online Special Interest Group. 
Get quick responses to questions 
about script development, exchange 
scripts with other users or share 


ideas and suggestions on re:Source . 


applications. It's software that'can | 
groWWill you as your needs expand. 
We've even teveloped a unique 
way to deliver Vr Source updates 
and jnew software to you. As'new 
versions become available, you can 
download them to your PC, along. 
with comprehensive technical infor- 
mation, directly from The Source. 


E — "ыу + O 5 a 


Jliustration by Brad Holland 


re:Source. Guaranteed by 
The Source. 

Our guarantee: if you think 
you've seen everything online ser 
vices can offer you haven't seen 
re:Source. There is no obligation. ! if 
you don't agree that re:Source js the- 
most. powerful online computing 
software you've ever seen, return it 


Special Interest Groupsiand, тоге. 

Order re:Source today while this 
ad is still in front of you. Апа Ве one 
ofthe first to enter. the age of, power 
online computing. Call the toll-free 
number below now. 


1-800-336-3366 


for a full retund.* 

The cost? Only $89.00. And 
this price includes a free. member- 
ship to The Source,** America's most 
powerful online information network - 
featuring communications, investor 
services, news, travel guides, person- 
al computing information; education, 


from The Source | 
1676 Anderson Hoad, McLean, VA 22102 
"Те returned within 30 days; Guarantee in effect until 
March 37, 1887. 

= Source members subject fo a $10 minimum usage 
fee each month, 


The Source is a service mark of Source Tele computing Corp., а subsidiary of The Reader's Digest Association, Inc. % 1986 Source Telecomputing Corp. 
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Conducted by Steve Ciarcia 


FROM TYPEWRITER TO PRINTER 
Dear Steve: 
| have an Olivetti TES 401 Electronic 
Typewriter that I would like to convert in- 
to a printer. Do you know of a company 
that has the plans or parts that vill allow 
the typewriter to interface with a com- 
puter's serial or parallel port? Also, the 
TES 401 has an 8080 microprocessor in 
it and the motherboard has an unused 
edge connector. | have been unable to ac- 
quire a circuit diagram or pin-out informa- 
tion for the typewriter. Do you know of a 
source for these? 
LARRY PAIVA 
Colleyville, TX 


іп the early days of personal com- 
puters—a mere ten years or so ago— 
there were many conversion kits and in- 
structions being sold for a large number 
of popular typewriters. Today, | see an 
occasional conversion kit for IBM Selec- 
trics offered, but little else. 

i have been unable to locate a source 
for schematics or a conversion kit for the 
Olivetti TES 40! typewriter. Many com- 
panies deliberately restrict distribution 
of parts and circuit diagrams. 

Try writing letters to the editors of elec- 
tronics magazines such as Modern Elec- 
tronics. The publication of such letters 
might yield productive responses and 
useful information. Some magazines, 
such as Electronics Test, have regular col- 
umns specifically for the publication of 
requests for circuit diagrams and tech- 
nical manuals. These magazines, unfor- 
tunately, are not usually "general circula- 
tion" publications, so the best source for 
them might be the electronics depart- 
ment at a nearby college or university. 
You might also try a classified ad іп 
magazines such as Computer Shopper. 

While it is possible to convert some 
electric typewriters for use as printers, 
they aren't usually designed for the kind 
of high-volume, high-speed work that a 
computer generates. Some typewriters 
are unlikely to endure such usage for a 
long period of time. If your application 
involves heavy usage, you should con- 
sider getting either a typewriter/printer 
designed for such purposes or a letter- 
quality or daisy-wheel printer. At the 
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prices currently advertised, that ap- 
proach might be less expensive than at- 
tempting to convert your Olivetti.—Steve 


FLOPPY JUMPERS 
Dear Steve: 

A friend and 1 are putting together IBM 
PC XT clones using Teac 55BV floppy 
drives. | know how to set up the drive- 
select lines and the resistor pack on the 
Teacs, but the rest of the jumpers are a 
mystery to me. Do you have any sugges- 
tions for the proper setup of these 
jumpers? 

EDWIN J. MULLICAN 
Gulfport, MS 


The jumpers you mention are related 
to maintenance and format functions and 
are preset at the factory to accommodate 
normal applications such as yours. 

If you would like to order a service 
manual describing these jumpers, along 
with other use and maintenance informa- 
tion, you can contact Teac Corporation 
of America at 7733 Telegraph Ка. 
Montebello, CA 90640, (213) 726-0303. 
They will give you price and ordering In- 
formation. | find it to be a good practice 
to have the maintenance manuals for any 
drives і own, if only for the replacement 
parts and servicing information.—Steve 


MANAGING WORDSTAR 
THROUGH SUBDIRECTORIES 
Dear Steve. 

After spending far too much time 
searching the directory of my hard disk, 
| finally sat down and arranged the files 
into subdirectories. Word processing is not 
the most important task | do. so | copied 
WordsStar (version 2.1) onto a third-ievel 
directory. Unfortunately, now 1 cannot run 
the program. Is there a way | can run 
WordStar within a subdirectory? 

CINDY SHELTON 
Great Falls, MT 


The early versions of WordStar were 
not designed to handle directory names 
as part of the filename, nor search sub- 
directories for overlays. There are, how- 
ever, two or three ways you shouid be 
able to run the program from a sub- 
directory. 


The simplest is to use the CD (change 
directory} command to the WordStar 
subdirectory to make it the default. You 
should then be able to run the program 
and save your files in that subdirectory. 
The obvious problem with this is that you 
don't have the freedom to put your word- 
processing files in other subdirectories. 

Alternatively, you could save your files 
on a floppy disk in drive A or B. 

Another way is to copy the WordStar 
program and overlay files into a RAM 
disk (say, drive D). switch the C drive 
default to the directory where you want 
to save your files, and then switch to the 
D drive (RAM disk) and load WordStar. 
This way you can either configure Word- 
Star to look on the C drive for files or 
simply change the logged drive to C after 
the program loads. 

A final method is to change to the 
WordStar directory (using CD) and tem- 
porarily save your data files to RAM disk 
while editing. This is the fastest possible 
way to run WordStar but entails some risk 
of losing your work due to power failure 
or forgetting to copy your work off the 
RAM disk before shutting off the com- 
puter. і recommend that you use a batch 
file to do the directory switching, load the 
program, and copy the files back to the 
designated directory when you exit 
WordStar. For example, assume you have 
a directory \ word with a subdirectory 

\ WS containing the WordStar program 
files and a batch file named WST.BAT. You 
(continued) 
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published. Do you have a nagging problem? Send 
your inquiry to 
Ask BYTE 
со Steve Ciarcia 
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News about the Microsoft Language Family 


Debugging with Two Monitors Simultaneously Using the Microsoft® CodeView" Debugger. 

The Microsoft CodeView, the revolutionary window-oriented symbolic debugger in Microsoft C 
Compiler Version 4.0, is a powerful tool. One of its numerous capabilities is the versatile way it 
enables programmers to view their codes output on the default monitor and video adapter while 
debugging on another monitor and video adapter. This is especially helpful for graphical applications. 
For example, if you have both a Color Graphics Adapter (ССА) and a Monochrome Adapter in the 
same system, you o. want to set up the CGA as the default adapter. You could then debug a 
graphics program with the graphics display appearing on the graphics monitor and the debugging 
display appearing on the monochrome monitor. This feature is evoked by typing: 

CV/2 program name 

If you only have one graphic adapter and monitor in your system, you may use the screen 

swapping (/S) or flipping (/F) options to view your output while debugging with CodeView. 


Finding Null Pointer Assignments with Microsoft CodeView. 

When a value is assigned to an uninitialized pointer in C, the Microsoft C runtime code displays: 

error 2001: Null pointer assignment 

This is because it is impossible to tell at runtime that such an operation has occurred (the runtime 
routine"  nullcheck( )' checks the first 54 bytes of the data segment to see if they have been 
changed when the program terminates). With Microsoft CodeView, this problem can be easily 
discovered. Debug your program with Microsoft CodeView and execute the program up to"main( )" 
to set the DS register to the programs data segment. Now set a tracepoint on the first byte of 
the data segment using the command "TPB 0” (the pull-down menu can also be used). Now 
execute the program using the "go" command. When the program attempts to use an uninitialized 
pointer, thus writing to location 0, Microsoft CodeView will halt execution of the program just 
after the offending instruction. This operation can be made even faster using debugging hardware 
compatible with the Microsoft CodeView debugger. 


Debugging Assembly Language Programs with Microsoft CodeView. 

Microsoft CodeView has special features for the assembly language programmer The radix command 
allows the user to set the deerit input and output radix so that assembly language programmers 
can use hex numbers just like the popular Microsoft SYMDEB debugger and DEBUG. To switch 


to hex simply type: 


In addition, the assembly and register displays allow viewing of code at the machine level. If 
youre debugging Microsoft C code, the assembly display will also show local symbols in the 
disassembly listing, ѕо МОМ SI, [BP-4]" might be displayed as "MOV i, [count]; A unique backward- 
scroll mechanism allows you to quickly scroll backward through disassembled code. 


For more information on the products and features ' 
discussed in the Newsletter, А Latest DOS Versions: 
write to: Microsoft Languages Newsletter Microsoft C Compiler 4.00 
16011 NE 36th Way, Box 97017, Redmond, WA 98073-9717. Microsoft COBOL 2.10 
Or phone: Microsoft FORTRAN 3.31 


(800) 426-9400. In Washington State and Alaska, 
call (206) 882-8088. In Canada, call (416) 673-7638. 


Microsoft Macro Assembler 4.00 
Microsoft Pascal 3.31 
Microsoft, is a registered trademark and CodeView is a trademark of Microsoft Corporation Microsoft QuickBASIC 2.00 


Look for the Microsoft Languages Newsletter every month in this publication. 


also need a path to that directory in the 
CONFIG.SYS file, for example, path=c: 

| word \ ws. Assume also that you have 
some subdirectories set up in V word for 
saving word-processing files, and that 
one of these subdirectories ís called 
imyword. The batch file would look 
something like 


cd \ word \ ws 
ws 
сору d:+.* с:%1 


Now. to start word processing from апу 
place in the system with the intent of sav- 
ing the files in the C: V myword directory. 
simply enter the command WST 

| word | myword. DOS will find the batch 
file and execute the first two commands. 
When WordStar loads, it takes control 
while it is running. Change the logged 
drive to D and do your work. 

When you exit to DOS, it will resume 
execution of the WST batch file and copy 
all files from D: to C: \ word \ myword. 
—Steve 


CHANGING CHANNELS 
Dear Steve: 
| have a microcomputer that uses an RF 


ASK BYTE 


modulator with either channel 3 or chan- 
nel 4 output. Are you aware of any cir- 
cuitry or commercial unit that can convert 
channel 3 (or 4) into channel 7 (or a higher 
VHF channel]? 

Although my problem sounds unique (it 
has something to do with a foreign TV 
system), I think the circuit could help peo- 
ple whose RF modulator has only chan- 
nel 3 output and who receive annoying TV 
broadcast interference. 

FAHFU Ho 
Wappingers Falls, NY 


The only RF modulation modules 1 
have seen on the market are the type 
that provide VHF channels 3 and 4 
selectable outputs. ! have not seen adja- 
cent channel interference when the 
modulator was properly installed with an 
antenna switch. The output signal level 
from the modulator is usually higher than 
the signal received by the television set 
from a broadcast station when no anten- 
na is connected; the RF modulator's 
signal wins out. 

If you are recelving interference from 
an adjacent VHF broadcast station, ! 
would suggest shielding your modulator 


FORTRAN PROGRAMMERS 


Looking for the right PC FORTRAN language system? If you’re serious 
about your FORTRAN programming then you should be using F77L - 
LAHEY FORTRAN. 


"Lahey's F77L FORTRAN is the compiler of choice. It's definitely a 
‘Programmers FORTRAN,” with features to aid both the casual and the 
professional programmer... F77L compiled the five files in a total of 12 
minutes, which was 4 times as fast as MS FORTRAN and an astounding 6 
times as fast as Pro FORTRAN” - PC Magazine 


Compare the features and performance of other PC FORTRANS with F77L 
and you will find that F77L is clearly the superior product. 


Full Fortran 77 Standard (F77L is not a subset) е 
Popular Extensions for easy porting of mini « 


and mainframe applications 

COMPLEX 16, LOGICAL] and INTEGER» 2 
Recursion - allocates local variables on 

the stack 

IEEE - Standard Floating Point 

Long variabie names - 31 characters 
IMPLICIT NONE 


Fast Compile - Increases productivity 
Source On Line Debugger [Advanced 
features without recompiling) 

Arrays and Commons greater than 64K 
Clear and Precise English Diagnostics 
Compatibility with Popular 3rd Party 
Software (Le. Lattice C) 

Easy to use manual 

Technical Support from LCS 


» NEW” FEATURE - МААЕ УТ 


F77L - THE PROGRAMMER'S FORTRAN 


$477.00 U.S. 
System Requirements: MS-DOS or PC-DOS, 256K, math соргосеѕѕог |8087/80287) 


FOR MORE INFORMATION: (70 


Lahey Computer Systems, Inc. 
Р.О.Вох 6091 

Inciine Village, NV 89450 
U.S.A. 


-2500 


International Dealers: 

England: Grey Matter Ltd., Tel: |0364) 53499 
Denmark: Ravenhotm Computing, Tel: |02) 887249 
Australia: Computer Transitions, Tel: |03) 537-2785 
Japan; Microsofrware, іпс., Tel: (03) 813-8222 


SERVING THE FORTRAN COMMUNITY SINCE 1967 


MSDOS В MS FORTRAN are trademarks of Microsoft Corporation. Pro FORTRAN refers to Professional FORTRAN a trademark of 
international Business Machines. 
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and antenna switch in a metal enclosure 
that is grounded to the television chassis 
or a common electrica! ground point. In 
some instances, changing the position of 
the television receiver will eliminate in- 
terference problems. 

If you want to experiment with the 
modulator, you have to raise the carrier 
frequency in the modulator to that of 
channel 7. Channel 2 has a video fre- 
quency of 55.25 MHz, Channel 3 is at 
61.25 MHz, but channel 7 is at 175.25 
MHz. You must modify the oscillator- 
tuned circuit to achieve the higher fre- 
quency. Without proper test equipment, 
this would be a trial-and-error procedure. 
Also, recognize that the device must be 
FCC-approved to minimize spurious ra- 
diation.—Steve 


А TALENTED CONTROLLER 
BOARD? 
Dear Steve: 

і am the proud owner of a Percom 
RFD-40SI disk drive for use with Atari 
400/800 computers. 1 have heard rumors 
that the controller board in the drive can 
support 54-inch double-sided double- 

{continued 


Editor's Choice 
- PC Magazine 


Inquiry 184 


& Eastman Kodak Company, 1986 


it used to take up to $15,000 


and a video technician to 


oroject real-time PC images. 


Now anybody can do it 
in five minutes for $1270: 


1. 
Plug the unit into your PC. 


9. 
Place it on your overhead proiector. 


Begin your real-time presentation. 
New KODAK DATASHOW System | 


| Just think of all the applications. | А 
Call for details: nor MM 


RS 1 800 44KODAK, Ext 865 m X | 


(1 800 445-6395, Ext B65) "S AT | | 


М used to take up to 515,000 
end а video technician ГО 
project real-time PC imogen 
how arvybocty can do 
in trem minwtes for 84770, 


* Free Set-Up utility 
* 48 Hours Bum-in 


* 33% faster than IBM AT 

” 612К RAM, expands to 1 MB 

* 8/6 MHZ, 8MHZ CPU Chip 

* Pull Documentation and Manual 

* Clock/Calendar with Battery Backup 

* W.D. Hard Disk/Floppy Disk controller 
* Pully Compatible BIOS, writien in U.S.A 


MONO MONITOR 


* 12” screen 


* Ric cass 8 apoa D L DS 
"BM Color $345 


UNIVERSAL DISPLAY | 


$248 


* 132 columns text, color or mono 
* Mono Display Hercules Compatible 


* Paralle! Port 
* FCC class 'B' 


MEMORY CARD 


L. E 
$55 


* Short Card 

* (-576K Memory 

* Supports 64K/256K DRAM 
Made in U.S.A 


CLUB 576 
(for PC, Portable) 


IMMEDIATE DELIVERY 


$1125 


MADE IN U.S.A. 


NOT А FOREIGN COPY 
SERVICED IN U.S.A 
Extended Warranty Available 


10 MHz CPU Option $1150 


Fully configured and tested 
for your system requirements 


О With 20MB Seagate 65MS 1/2 HL $355 
O With 20MB Seagate 39MS Full Н. $549 
D DOS 3.1 

П GW. Basic 

O 80287-8 8MHZ 

O 80287-5 SMHZ 


NEC MULTISYNC 


* 800H x 560V 

* Test Mode Switch 

* No Installation required 

* EGA, PGA, CGA compatible 


* 640 x 350 
* 640 x 200 


* EGA and CGA $480 


* FCC class 'B' approval 


6- PAC COMPATIBLE 


(for PC) 

* Printer Port 

* Software Switchable 

* Monochrome Graphics "299 

* Runs Lots 123 Graphics 

* Run 132 x 44 column display 
Comply with РСС class В 


* FCC class 'B' approved 
* Game Port and software 


MINI 1/0 FOR XT/AT 


* No Piggy back CLUB 3000 
Өзек an chips 9155 


* One Year Limited Warranty 
* FCC class 'B' approval 
Made in USA 


* 2 serial Port (2nd optional) 
Made in U.S.A. 


MOUSE 
Microsoft Compatible 


C 


ы а жыры $75 


* 3 Buttons/built in Microprocessor 


* 135% 
* Reliable 
* Complies with FOC 


| $83 


CLUB CT Mono АТ compatible system 
* Basic system as described above plus Monochrome 
Display card and ІВМ quality mies monitor $ 1 43 5 


CLUB CT Color AT compatible system 


* High quality 
* Basic System as above 

$1539 
$1803 


* Plus color Display card and color monitor 
* Fully Assembly and tested, no installation required 


CLUB EGA Color AT system 


CLUB EGA GRAPHIC CARD 


* Parallel Port 

* Fully IBM compatible 

* 256K video memory 

* Runs color/ mono display 

* 16 colors 640 x 350 resolution 


Quantity discounts available 


Made in USA 
Complies with FOC 


CLUB TURBO HIGH CAPACITY 


* w/128K RAM $399 


* Runs 80287 math-processor 
in 5 MHZ or 8 MHZ speed 

* Runs 7 times faster than PC 
or 33% faster than the IBM AT 


$179 


* Game port 
* 0-2MB Memory 

* Runs at 12 MHZ 

* 128K Increment range 

* 2 Serial port (1 н) 
* Self Installing software 


12MHZ AT-Multifunction 
Made in U.S.A. 


SWITCH MASTER 


"a. ў 


$88 


* Printer Spooler for TBM 


PRO KEYBOARD 
шен 
5151 $88 


* Cable inchided 


* Direct replacement 
* One Year Limited Warranty 


Mouse with DR. HALO $ 1 09 
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* Separate Numeric & Curser keypad 
* AT Style Keyboard w/LED 


* Share one printer by 4 computer 
or 1 computer w 4 printer 


FAST AT HARD DISK DRIVE 


FAST HARD DISK FOR PC/XT AND COMPATIBLE 


Upgrade Your PC/XT 
Power Your XT 


39 ms Access time 


20MB 4026 $528 


39 ms Access time 30MB 4038 $628 


* Ao Head Park 
* Boot from Hard disk 


* Quality Seagate drive 
* 39 ms average access time 


* Software and Manual included . . б 

* Special Western Digital controller И ? € rra s 40MB 4051 $ 99 
* Linear Voice Coil Activator 

с 20MB Hard Disk Subsystem Seagate 4026 $659 * One Year Limited Warranty 72MB (23 ms) $ 1195 

a 30MB Hard Disk Subsystem Seagate 4038 759 * Cables, AT sliding rail and 

а 40MB Hard Disk Subsystem Seagate (available now) $859 Software included 80MB 4096 (28 ms) $ 1 2 95 


20/30 HARD DISK SUBSYSTEM 


Made іл U.S.A “РОС class 'B' approval 


* 300/1200 Baud 3 

* Half size/Half power A 

* One Year Limited Warranty 34 { 
* Excellent for Long Distance calls “< 

* Free Віісот Communication Software 


Q "m Р; For PC Upgrade to XT 
*2400 Baud САП, CU $128 


INTERNAL EXTERNAL 


* 65MS access time c: $375 $ 567 
* Boots from Hard Disk 30MB $475 


* Western Digital Controller 

* Manual, Cables, Hardware 
and Software included 

* 20/30MB Seagate Hard Disk 


* 360K Floppy Drive — " 8087 Math Co-processor (option) 
* 135W Power supply ” Dimension; 17.5 x 19x 6.1 

* Color: PC/XT Color ” 640K Memory 765K Standard 

* Electrical: 115V220V 

ы CPU, 477 MHZ 

* Legal Compatible BIOS — *One Year Limited Warranty 

* Floppy Disk Controller — *Quanity discounts available 


With Floppy Controller Add $50 


EXPANSION CHASSIS WEEKLY SPECIALS 


Oty. of 2 


" — Toshiba zaup $1099 


* 8 expansion slots Seagate 4051 $6 38 
"msc 6426 $85 
* hall eight de spare $ "Mf о md 

* Most compatible chassis on the market 


150 ns (9 pcs.) 


150 ns (9 pcs.) 
120 ns (add $9.00) 


$27 


OTHERS 


HARD DISK CONTROLLERS CHIPS 
* Data Switch Box * EPROM 2764 $6 
* PC/XT controller * EPROM 27128 $8 
* Floppy controller TAPE INTERNAL EXTERNAL 
* 25 Pin Serial Cable * Teac $580 $680 
* Split Power Y-cahle * Wangirk $747 $827 
* [BM Type Printer Cable SOFTWARE 
* IBM AT Bus Extended Card Graphics DR. HALO 

(good for tesi & debug) Communications BIT-COM 
• АТ HD/Ftoppy Controller ADD ON 
* Compaq 286 Hard Disk Controller * Kits for Mini 1/0, 2nd Serial Pon | $25 
* PC/XT HD/Floppy Controller * Kits for СОВ 2000, 2nd Serial Pon 925 


CLUB AT INC. 


46707 Fremont Boulevard, Fremont CA 94539 
Quality and volumes is Our Business 


All Sales CAll (415) 490-2201 
FAX No. 415-490-2687 
CHASSIS 
Now Open 7:30 to 6:30 PST 
$ 99 2 for your convenient 
* W/Power supply 5 University Р.О. 5 are welcome Quantity Discounts are Available 
Баты Corporate Buyer call for Neil Mehta Dealers are Welcome 


AT HARD DISK/FLOPPY- 


ORDER BY MAIL Check or Money Order, California add 6 5% Sales Tax 
ORDER BY PHONE: COD , Cashier Check, Visa, MaserCeed, American Express (3% Extra) оғ Approved Company P.O.. 


TERMS: Due to our Low Prices, al! sales are final All prices are subject to changes and quantity may be limited. We reserve the Right to Substinee 
Equivalent hems. Urrsuthorized Returns are sibject to 10% Restocking Fee. Call for RMA Nomber for Retura and Repairs. “АП Prices are subject m 
change without notice. 


(EM, Hercules, Blcneme, Жети, are Trade Marks of the Respective Companies. Limited Warranty, | Year parts and 6 months Labor 


* AT Power supply 192 watt 

* 6/8 MHZ AT-compatible computer a 

* AT HD/Floppy Controller (XT size) * AT-compatible 

* XT HD/Floppy Controller (XT size) * Western Digital Chipset $ 1 70 


Inquiry 69 See page 351. 


density drives, 8-inch drives, and even a 
hard disk with some modifications. How- 
ever, | have been unable to obtain a 
definitive answer from anyone that it can 
support all those drives, Could you tell me 
if the rumors are true, and if so, what 
modifications would be necessary? 
STEPHEN ARMSTRONG 
Norfolk, VA 


While I am not specifically familiar with 
the controller board for the Percom drive 


SCREEN DESIGN AID (SDA) IS 
NOW AVAILABLE FOR RPG II 
PROGRAMMERS 

The Lattice Screen Design Aid 
(SDA) utility helps Lattice RPG II 
programmers create and modify 
display screen formats during the 


development and testing of applica- 


tion programs. Instead of coding S 
and D specifications for the SFGR, 
SDA allows you to build displays 

directly on your PC. When the dis- 
plays on the screen are as you want 


them, SDA creates the SFGR source 


file, the screen format file for the 


RPG program and the skeleton RPG 


program for the WORKSTN file; 
and it can optionally print out a 
source listing. This product now 


joins Lattice Sort/Merge (LSM™) and 


Source Entry Utility (SEU) in sup- 


porting the Lattice RPG II compiler. 


$350.00 


LATTICE ANNOUNCES NEW 
SCIENTIFIC SUBROUTINE 
PACKAGE 

SSP/PC is a library of mathe- 
matical subroutines essential to 
scientific, engincering and statisti- 
cal computations. Comprised of 
more than 145 subroutines callable 
from FORTRAN, Pascal, BASIC and 
C, SSP/PC is as extensive as similar 
packages generally used on main- 
frame computers. The routines are 
very fast and extremely accurate 


<> 
2» 


hc d 


(312)858-7950 TWX 910-291-2190 


LatticeWorks 
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you speak of, it is unlikely that the board 
would support both hard drives and flop- 
pies. Controllers for hard disk drives are 
quite different in design from controllers 
of floppy drives. 

Using a double-sided dríve depends 
not only on the floppy controller chip 
used but also on the software (DOS). It 
is likely that the board could support 
8-іпсһ drives as well but again, it 
depends on what the designers chose to 
put on the card in the first place. If they 


and provide extensive error 
diagnostics. The Error Messages 
save the user from inadvertent 
mistakes. Using SSP/PC, scientists 
and engineers can save time by 
freeing themselves from tedious 
and difficult programming. 

SSP/PC functions include: 
34 Elementary Fcns, 18 Probability 
and Statistical Fcns, 15 Random 
Number Generators, Ei(x), E,(x), 
li(x), Si(x), Ci(x), F(x), w(x), В(х,о), 
1.(а,Б), erf x, S(x), C(x), J.(z), Y.(x), 
1,2), K(x), Ai(x), Bi(x), Ai'(x), 
Bi'(x), ber x, bei x, ker, x, kei' x, 
K(x), E(x), F( o |a), Е( p |а), 
П( pla,b), A(a,b, о), (2), а), 
Р.(х). H,(X), LieXx), JePXx), G.(p.q.x). 
Ct?) (x) and many more. $350.00 


LATTICE NOW OFFERS 
CODE SIFTER 

Code Sifter is a software develop- 
ment tool that enables programmers 
to write faster executing software. 
It produces CPU usage statistics 
that indicate which code sections 
are the heavy CPU users. Using this 
information you can concentrate 
your optimization efforts on the 
areas that are really the bottlenecks 
and ignore the routines that are 
light CPU users. 

А major advantage of Code Sifter 
over other products of this type is 
that it does not require that the user 
have knowledge of the machine 
architecture or assembly language. 
Link map listings are optional. In 
most cases Code Sifter can set up 
the ranges and repeatedly sub- 
divide them automatically, freeing 
the programmer from a lot of 
drudgery. $119.95 


INTERNATIONAL SALES OFFICES: Benelux: Ines Datacom (32) 2-720-51-61 
Japan: Lifeboat, Inc. (03)293-4711 England: Roundhill (0672)54675 

France: SFL (146-66-11-55 Germany: Pfotenhaur (49)7841/5058 

Hong Kong: Prima 85258442525 А.1. Soft Korea, Inc. (02)7836372 
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did have such expansion in mind at the 
time of design, it might be an easy mat- 
ter to expand the system as you indicate. 

Such modifications are often dis- 
tributed through users groups. A direc- 
tory of users groups that I have lists the 
following entry: 


Tidewater Atari Users' Group 
c/o Buck Maddrey 

5245 Shenstone Circle 
Virginia Beach, VA 23455 


Perhaps someone associated with this 
group near you can provide information 
on your system.—Steve 


CIRCUIT CELLAR 
FEEDBACK 


SPEECH-RECOGNITION SYSTEM 
Dear Steve: 

| am a member of a group of students 
designing a speech-recognition system for 
a class project. We intend for the system 
to eventually contro! a mobile robot that 
recognizes commands such as "stop," 
"forward." "right," etc. We have decided 
to restrict the system to speaker-depen- 
dent, discrete-utterance recognition. We 
plan to use an 8085 as the host processor. 

Having seen your Lisner 1000 project 
in the November 1984 BYTE. we decided 
to use General Instrument's SP1000 as the 
front end of the recognition system. We 
are now searching for literature to explain 
the software needed for such a system and 
we are hoping you can recommend some 
books or articles. 

STEPHEN LEE 
Clemson, SC 


The problem in searching for refer- 
ences on speech recognition is not in 
finding articles but in finding the ones 
that apply to your specific needs. There 
are hundreds of magazine articles that 
concern speech recognition. However, 
many are about specific hardware 
devices or dedicated systems. 

і have listed a few books and articles 
that may have information you will find 
useful. Some of these items will have 
bibliographies that can lead to more 
sources of information. 


BOOKS: 
Verbal Control with Microcomputers by 
Mike Rigsby (TAB Books, 1982). 
Digital Pattern Recognition edited by 
K. S. Fu (Springer-Verlag, 1980). 
Trends in Speech Recognition by W. 
(continued) 


— PIC— 
THE BEST!!! 


ALL ITEMS IN STOCK AVAILABLE FOR IMMEDIATE DELIVERY 


PIC A COMPLETE BUSINESS SYSTEM AND SAVE 


PIC AT 1800+ PIC AT 1800+ 


* 512K RAM Expands To 1MB 
* 3396 Faster Than IBM АТ 
* 1.2 MB Floppy Drive 


* B/6 MHZ CPU 80286-8 


* USA BIOS Fully Compatible A 
“ Clock/Calendar W/Battery 10MHZ, Zero Wait Stata 


» Hard Disk/Floppy Controller $ 1 Ag 5 


* AT Style Keyboard 

“ 195 Watt Power Supply 

* 48 Hour Burn In * Includes Setup Software 

> Full Documentation * One Year Limited Warranty 


Made In U.S.A. 


PIC YOUR DRIVES PIC YOUR BOARDS 
Seagate ST225 ...... $310 PIC.EDA ............. $209 
Seagate 20MB....... $529 Everex EGA.......... $229 
Seagate 30MB....... $595 PIC ССА............... $99 
Seagate 4OMB....... $699 PIC Monographics....$999 
Seagate BOMB ..... $1395 AT Multifunction 
Toshiba 72MB...... $1395 Up To 2MB........... $169 
PIC YOUR MONITORS PIC YOUR PRINTERS 
NEC Multisync....... $569 Epson FX85......... $379 
PIC ЕСА ............. 5439 Epson ЕХ 286 ....... %539 
PIC ССА..........-2 $259 Epson LQ 800 ....... $579 
Samsung TTL......... $99 Epson LQ 1000...... $739 
EpsonEX 800 INEWI,..$579 


Toshiba 321 ......... 


РІС АРКЫЛЫ PIC XT TURBO SYSTEM | ™ 
PIC 1200 Baud Modem ........ $109 1 Floppy, 640K, And Choice Of: 
ar 9» 9? = «= ae 1 
5а а. МУ rr a 20MB Mono ....... ‚....... $1195 
ПОРЕ 30MB Mono ............... $1295 
20MB Color ............... $1295 
3OMB Color ...... m"— ee $1395 
FCC Approved 
VISA & MC WELCOME ALL PRICES SUBJECT TO CHANGE. 
QUANTITY DISCOUNTS AVAILABLE CORPORATE AND UNIVERSITY P.O.'s ACCEPTED. 


PC INNOVATIONS 


10 Hughes St., Suite A-200 631 S. Main Street 
Irvine, California 92718 Plymouth, Michigan 48170 


(714) 768-8130 EBTABLIGHEH SINGE 1980 (313) 451-0664 
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Attentíon all FX80, FX100, JX, RX, & MX owners: 


You already own half of 
a great printer 


Dealer ЫГ 
inquiries Bu 0 gu 
welcome. TX N C 


n 

Now for $79.95 you can own upgrade kit will make your prínter 
the rest. You see, today's new dot work like the new models in min- 
matrix printers offer a lot more. utes— at a fraction of their cost. 

Like an NLQ mode that makes And FX, JX and MX models will 
their letters print almost as sharp print the IBM character set, too. 
as a daisy wheel. Апа font switch- So, call now and use your Visa, 
ing at the touch of a button in over MasterCard, or AmerEx. Don't 
160 styles. But now, a Dots-Perfect replace your printer, upgrade it! 


1-800-368-7737 


In California: 1-800-831-9772 


Б zs. Dots-Perfect 


Dresselhaus 


837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831 
An upgrade kit for EPSON FX, JX, RX, & MX printers | 


compe of 
letter withoul CJ 
Dots-Perfeci 


EPSON Amerta, Inc 
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Lea (Prentice-Hall, 1980). 

Automatic Speech Analysis and Recog- 
nition edited by Jean-Paul Haton, (Kluwer 
Academic, 1982). 


MAGAZINE ARTICLES: 

"Speech Recognition for a Personal 
Computer System" by James R. Boddie, 
BYTE, July 1977. 

"Give an Ear to Your Computer” by Bill 
Georgiou, BYTE, June 1978. 

"How Computers Recognize Speech" 
by Maryann P. Walsh and Josef Bernard. 
Computers and Electronics, Шу 1984. 

"The Many Sounds of Voice Digitiza- 
Поп" by Jacques Saint-Remi, Data Com- 
munications, January 1984, 

"Exploring Practical Speech /О” by 
Tom Brighton and Sharon Cooke, Mini- 
Micro Systems, May 1982. 

—Steve 


8-BIT BUGGY 
Dear Steve: 

Back in the December 1979 Circuit 
Cellar you gave an introduction to elec- 
trically alterable ROMs and mentioned 
plans of putting a small computer in your 
car. While some of the latest production 
sports cars have computers, these sensors 
and computer components are not easi- 
ly obtained by hobbyists. 

some of my friends and | have built rac- 
ing buggies using somewhat standard 
frame, block, and transmission parts. Most 
of them do not even have simple gauges 
for speed, tach. oil pressure, etc. (We don't 
race these cars. we build them for ap- 
pearance and enter them in various con- 
tests.) Our latest frame is somewhat more 
radical than most, and we intend to make 
the rest of the car match. 

| need information on what is available 
for electronically monitoring the different 
aspects of a car's operation. Originally, 1 
intended to use a single microprocessor 
module—say, a 6502 with peripheral inter- 
face adapter, ROM, and scratchpad RAM. 
Is it feasible to have the 6502 measure 
RPM, MPH. fuel level, and others? Or 
would it be better to have dedicated cir- 
cuits do the counting and have the results 
available to the 6502? | also want to use 
a simple keypad to make requests to the 
controller for specific results or to activate 
various accessories. | would like to display 
the output on seven-segment LEDs and 
possibly LED bar graphs. Perhaps | could 
also add a speech synthesizer. 

JAMES DUMESNIL 
Port Arthur, TX 


It is definitely feasible to use a micro- 
processor such as a 6502 to monitor such 
(continued) 


Fiegestereci urademarks: IBM, Winchester, &ernaponel Business Machines. MS-DOS. Microsoft Corp 
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The faster you move 
The sooner you Il succeed 


At 10MHz, the Multitech 900 is 
considerably faster than the industry 
standard. And, with one easy touch you 
switch back to 6MHz. 


Add to that, a front-panel restart but- 
ton and you have hassle-free booting. 


How's that for greater business 
efficiency-time for more useful tasks. 


What's more, eight expansion slots 
make peripheral add-ons a cinch. Not 
to mention true-blue IBM compatibility. 


As a company, we've been in the busi- 
ness ten years, have a proven 'famous- 
name' OEM track record and are 
committed to computer technology, 32 
bit development, VLSI design, even 
artificial intelligence. 


And because our policy is not to risk 
what we can't afford, we intend to be 
around for a long, long time. 


Were 


going to work for you. 


Multitech Electronics inc., 1012 Stewart Drive, Sunnyvale, 


The 900 puts real power in your hands 


Which is not the only good news, be- 
cause best of all, the Multitech 900 is 
priced to go. 


Check it out today. And put yourself in 
the fast lane. 


12-month, TRW Nationwide Service 
Warranty on the Multitech 900. 


Feel free to write for independent 
third party evaluation and further 
information. 


TECHNICAL SPECIFICATIONS 


Multitech 900B 
CPU 80286, 6/10 MHz 
switchable socket for 
80287 Math Coprocessor 
RAM 512 KB г. to 
1M8. 1FDD. 1 2MB 
MS-DOS 3.2 


Multitech 900E 
(Enhanced) 
As 9008 plus 1 WDD, 


LP 
OE - 


СА 94086. Tel: (408)-773-8400. Fax: (408)-749-8032 


i е 
Call (800)-538-1542, toll-free for the name of the dealer nearest you. | V) Mul ti tech 
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HARMONY COMPUTERS 
24^/ CONEY ISLAND AVE. (Нс! Aves 1 & UL BKLYN. NY 1122: 
BO0-VIDEOB4A or 800-4-11-1144 or 718-627- 1000 


porosis 128 PANASONIC 1091 


IBM PC (256K) 
$799.00 


STAR NX-10 
$214.00 


"PRINTER SPECIALS" 


ar SA а 
jar 
Comex 420 IBM SR 10, SA 15 Sheatiped 
Citizen 1200 Star 88 10 
Citizen MSP 10 
Coizen МЕР 15 358 
Cillzan MSF 20 319 
Citizen MSP 25 458 
Gillen Premior 35 409 
pson LAGO (Homgwrte:r 10) 169 
XAG ғ 


IBM Propnntar 
ІВМ Proprmier XL 


Юм 
АТ Uneehanced 2349 
AT Enhanced [BM 20 Msg 3499 
AT Enhanced ІВМ 30 Mag 3999 
IBM PC 256K 749 
IBM PO XT 288 
IBM PC XT 2085s 
B MHZ, 640K, 
1.2 MB, 20 MB 


Princelon HAIZ 

Ponceton НМЖ1РЕ 

Frincoton Мах 12Е 
12 


Scan Doubler 
NEC Mulisync 
Союза AGA Color 


Hayes Smartcom 2 


РЕ Enhanced ж/128К 
Atan &O1 Printer Deva 


1050 Drive 
Alan Wiriar + 


Ponable 256K 2:360K 


Pornatie 255K 1- 
1-20МВ Hard Soagate 
| Deskpro БАОК 1-350 
1-20M 


256K г? 
B Hard Saagalo ~ Dres Monitor 1275 


Commodore Am 
Mousa, Aiga 
8 


Leading Edge Model D 30MB юа 250K, DOS 
Lending Edge Model D 256K : 
2 Dr Montar $1199 wimontor $1895 а color monitor 


800-441-1144 


lems refecti 4% cash or check discount. For your action wa check for Holen credi cards. 
т.с. viaa welcome. Patsonal checks cause 4 delay. Shipping & Handling charge extra. 
Seles Final - Price and avalleblity subject to changes without notice. 


How to tackle 
a 300 page monster. 


Turn your PC into a typesetter. 
If you're writing a long, serious document on your IBM PC, you 
want it to look professional. You want MicroTpX. Designed espe- 
cially for desktop publishers who require heavy duty typesetting, 
МісгоТЕХ is based on the ТЕХ standard, with tens of thousands 
of users worldwide. It easily handles documents from | | 
smaller than 30 pages to 5000 pages or more. А. 
No other PC typesetting software gives you as , ЖР 
many advanced capabilities as MicroTpX. eames 

So if you want typesetting software 
that’s as serious as you are about your 
writing, get MicroTpX. Call toll free 
800-255-2550 to order or for more 
information* Order with a 60-day 
money back guarantee. 


MicroTEX M em] a 
from Addison-Wesley (н Dee 


ү ыб" 
Serlous typesetting for serious desktop publishers. lie Ч 2. 
4 VP. 


*Dealers, call our Dealer Hol Line: 800-447-2226 i 
(In MA, 800-446-3399), ext. 2643. 


62 BYTE * DECEMBER 1986 


Inquiry 4 


ASK BYTE 


variables as RPM, MPH, fuel level, etc. A 
brief discussion of shaft encoding to 
measure speed can be found in Don Lan- 
casters "Hardware Hacker" column in 


the September 1985 issue of Modern 


Electronics. Severa! good books are avail- 
able that contain information pertinent 
to your project. They contain discussions 
of various types of sensors and trans- 
ducers. Two of these books are 


Analog Electronics for Microcomputer 
Systems by Goldsbrough, Lund. and 
Rayner (Howard W Sams 5 Co. 1983). 

Microprocessors for Measurement and 
Control by David M. Auslander and Paul 
Sagues {Osborne/McGraw-Hill, 1981). 


Manufacturers such as National 
Semiconductor and Analog Devices have 
extensive manuals and applications 
literature for various converters, sensors, 
and display devices, You could use the 
National 74C917 seven-segment display 
driver to drive a six-digit display. You 
could display eight digits if you use the 
Intersil ІСМ7218 universal LED driver IC. 
Omega Engineering (Box 4047, Stam- 
ford, CT 06907) publishes several hand- 
books on measurement and control that 
contain data and information you would 
find useful. 

Finally, several! Circuit Cellar projects 
are relevant to your application. Among 
them: 


"Build a Keyboard Function Decoder,” 
July 1978. 

"Build a Low-Cost, Remote Data-Entry 
Terminal," September 1980. 

‘Analog Interfacing іп the Real World,” 
january [982. 

"Build a Third-Generation Phonetic 
Speech Synthesizer," March 1984. 
—Steve 


OUTGROWING THE MODEL 100 
Dear Steve, 

| am a neophyte computer owner, test- 
ing the waters with a Radio Shack Model 
100 laptop computer. | bought it with 32K 
for well under $300. It has worked well. 
it is certainly cost-effective, and 1 am hav- 
ing fun figuring out how things work. 

But 32K isn't enough. "Upgrades for the 
TRS-80 Model 100" by Terry Kepner in the 
December 1985 BYTE tells me | can buy 
an expansion memory bank that gives me 
96K bytes for $425. l'm afraid that's tao 
much for my budget. 

Any suggestions on making a low-cost 
RAM module that leaves the Model 100% 
ROM and expansion sockets vacant? 

STEVEN F. TROTTER 
Bel Air, MD 
(continued) 


It had to happen. 


After years of building high-quality, low 
cost terminals and monitors to American 
specs, Samsung has gone American 

all the way. | 


We've established a stateside group 
to handle your needs. Samsung 
Electron Devices. 


Besides providing liaison with Korea, 
we have an American design 
team on staff. So you can 
get terminals and monitors 
designed right to your 
specs. With ease. Because 
there's always somebody 
on your side of the Pacific 
to taik to. 


What's more, we can deliver 12" and 14" terminals that 
emulate America's most popular models. Plus we offer a 
variety of monitors, including color, in several cabinet 
styles, that also emulate America's most popular 
models. (In many cases, they already are the most 
popular modeis in the states.) 


Our perfected manufacturing techniques keep the costs 

down. And our automated, robotic assembly lines turn 

outeverything from CRTs to terminals to computers that 

mest U.S. standards, no problem. No inscrutable 
delivery delays, sither. 


In short, we have what it takes to do business 
your way. The American Way. 

Join up with Uncle Samsung. 
Call 213/404-1835. 

It's a great way to serve 
your company. 


- А | 
age SAMSUNG 
АД Electron Devices 


Inquiry 314 for End-Users. 
Inquiry 315 for DEALERS ONLY. 


LOS ANGELES OFFICE 
16031 S, CARMENITA ROAD 
CERRITOS, CA 90701 

TEL: 213/404-1835 

TELEX: 183423 SEDLA 

FAX: 213//926-7748 


SEOUL HEAD OFFICE 

TEL: (02) 755-2333 (511 ~ 513) 
TELEX: K22596 

FAX: (02) 756-8111 


TOKYO OFFICE 

TEL: (03) 581-5804, 581-8521/4 
TELEX: 2228008 SANSEI 
FAX; (03) 581-4835 


LONDON OFFICE 

TEL: (01) 831-6951/5 
TELEX: 264606 STARS LG 
FAX: (01) 430-0096 


РС НАНО 
DISK KITS 
20 MEGABYTES 
1520) $429 
JU M EGABYTES 
1840 $525 


PEAT Ж 
TANDY 1000 
HARO DISK CARD 


ЗІ МЕС HARD CARD 


PCWID-30 $715 
'TWD-30 $795 


POLAT & 
ТАХПҰ ШӨП 
HARDDISK CARD 
21 MEG HAND DISK 
FAEE SCSI PORT 
VHt-21 S675 
PCIIC-21 S875 


PC, AT & 
TANDY 1000 
HARD DISK CARD 
2U MEG НАНО DESK 
POWD-20 8479 
TWMD-2ü 5479 


TAPE BACKL'P 
10 MEG INTERNAL 
MT40 5595 
40 MEG PORTABLE 
AITAQP $695 


TAPE BACKUP 
60 MEG INTERNAL 
ATT6D $795 
60 MEG EXUERNAL 
MTGOL $895 


LASEHBANK 
2040 
2 GIGABYTE 
LASER DRIVE 
CALL 


LASERBANK 
чуб 
200 MEGABYTES 
LASER DBIVE 
CALL 


QUALITY & SERVICE 


8 YEARS OF 
GUAHANTEED 


PC/AT 
HARD DISK KIT 
80 MEG HARD DISK 
FREE SCSI PORT 
1580-5 $1995 


HIGH CAPACITY 
АТ/ХТ | 
HARD DISK KIT | 
250 MEGABYTES 
WITH SCSI PORT 
152505 $4995 


PORTABLE 
FLOPPY DRIVE 
CAPACITY: 720K 
MF720P $295 


SCSI HOST 
ADAPTEH CARD 
CONNECTS YOUR 
PC TO 7 OTHER 
DEVICES 
SCSI-1 $180 


TANDY 1000 | 
MULTI-FUNCTION 
CARD 
SERIAL PORT 
DMA CONTRL 
CLOCK 512K 
ТМЕ-! $269 


CALL FOR OUR 
FULL LINE OF | 
HALF CARDS 
COLOR GRAPHICS 
MEMORY CARD 
FLOPPY 
CONTROLLER 
CALL 


WITH ALL HARD DRIVES 
DIRECT/ASSIST $49.95 
R/ASSIST $49.95 | 
LIGHT SPEED $79.95 | 
CACHE/ASSIST $49.95 | 


DATA TOWER 
1 GIGABYTE 


HARD DISK SYSTEM 
CALL 


қ Moxon VISA’ 


ASK BYTE 


The TRS-80 Model 100 laptop com- 
puter is a very versatile unit. it does. 
however, have some limitations in its 
hardware and software—one of them be- 
ing the difficulty you encounter when you 
try to add RAM to the system. 

The 80C85 microprocessor is designed 
to address 64K bytes of memory. The 
Model 100 uses 32K of ROM for its oper- 
ating system, BASIC, and other software. 
This leaves oniy 32K of room available 
for RAM. The device mentioned in the 
December BYTE uses the technique of 
bank switching to control the additional 
RAM. You cannot. however. have a pro- 
gram larger than 32K, since a program 
cannot cross a bank boundary. 

The high cost involved in this method 
is due not only to the cost of the memory 
chips but to address decoding and sup- 
port ICs. It seems, therefore, that your ap- 
plications will be quite limited with this 
machine. Depending on your needs, you 
might want to consider a larger portable 
with bigger RAM capacities, —Steve 


PERFBOARD 


Dear Steve: 

[ have been looking for a large prototyp- 
ing board. | had given up hope of finding 
such a board until | read your article 
"Build an Audio-and-Video Multiplexer’ in 
the February BYTE. In it. you depicted 
what appeared to be an 8- by l6-inch pro- 
totyping board. Where can І get such a 
board? 

THOMAS J. MILLER 
St. Louis, MO 


One source for prototyping boards 
(called perfboards) in the size range you 
require is 


Jameco Electronics 
1355 Shoreway Kd. 
Belmont, CA 94002 
(415) 592-8097 


Jameco's catalog number 169P84WE is 
a sheet of Ксіпсһ epoxy-glass perf- 
board that is 844 by 17 inches in size 
—Steve Ш 


Over the years | have presented many dif- 
ferent projects in BYTE. | Rnow many of you 
have built them and are making use of them 
in many ways. 

| am interested in hearing from any of you 
telling me what you've done with these projects 


or how you may Rave been influenced by the 
basic ideas. Write me at Circuit Cellar Feed- 
back, PO, Box 582, Glastonbury, CT 06033. 
and fill me in on your applications. All letters 
and photographs become the property of Steve 


1 YEAR LURRRRNTV, 30 DAY MONEY BACK GUARANTEE | 


\- Micro Design International, Inc. 


6985 Universityu Boulevard, Winter Pork, Florida 59799 


Ciarcia and cannot be returned. 


BOOK REVIEWS 


PROJECTIVE GEOMETRY 
AND ITS APPLICATIONS 
TO COMPUTER GRAPHICS 
Michael A. Penna and 
Richard R. Patterson 
Prentice-Hall 

Englewood Cliffs, NJ: 1986 
403 pages, $41 


PROGRAMMING 
PRINCIPLES IN 
COMPUTER GRAPHICS 
Leendert Ammeraal 
John Wiley & Sons 
New York: 1986 

168 pages, $19.95 


A MODEL 
IMPLEMENTATION OF 
STANDARD PASCAL 

Jim Welsh and Atholl Hay 
Prentice-Hall 

Englewood Cliffs, NJ: 1986 
483 pages, $49.95 


PROJECTIVE GEOMETRY 
AND ITS APPLICATIONS 
TO COMPUTER 
GRAPHICS 

Reviewed by 

John D. Unger 


magine writing graphics programs that can show a 

three-dimensional perspective drawing of a specific ob- 
ject, or designing programs that let you zoom in on a cir- 
cuit board layout to see progressively finer details. Projec- 
tive Geometry and Its Applications to Computer Graphics by 
Michael A. Penna and Richard R. Patterson explains how 
to manipulate such graphical concepts and teaches the 
fundamental principles of projective geometry. The book 
will be most useful to experienced programmers who 
need to write sophisticated graphics applications that use 
two- or three-dimensional perspective and projections. 

Penna and Patterson's book is not for those not mathe- 
matically inclined. It is a math/analytic geometry book, and 
as such, the prerequisites for using it include analytic 
geometry and calculus. a computer background, and 


ILLUSTRATED BY TAMAR HABER-SCHAIM 


familiarity with matrix nota- 
tion and simple matrix 
operations. 


FOCUS ON DIMENSION 
Projective Geometry and Its Ap- 
plications to Computer Graphics 
is liberally sprinkled with 
helpful examples and illus- 
trations. Chapters are divid- 
ed into sections, each with 
its own set of exercises. It 
would be more convenient 
for a nonclassroom situa- 
tion if the book also con- 
tained an answer section 
for at least some of the ex- 
ercises, Most of the book is 
devoted to teaching the 
mathematics of projective 
geometry: only 145 of the 
book's 400 pages deal with 
applying the mathematical 
principles to computer 
graphics. 

The first of two chapters 
devoted to computer graph- 
ics gives an overview of how 
projective geometry is ap- 
plied to writing computer 
graphics applications and 
centers on a two-dimen- 
sional graphics program. 
The second chapter covers the more complex subjects of 
three-dimensional graphics. perspective views, hidden-line 
techniques, rotational graphics, and the like. 

. These two chapters also introduce several key concepts 
conceming how to transform an object's coordinate system 
to the natural coordinate space of the graphics device. A 
good example involves mapping the xy coordinates of an 
Office building's floor plan onto the row and column coor- 
dinates of your screen. The authors pay special attention 
to coping with computer-related problems that arise in dis- 
playing two-dimensional graphics. The finite size of the pix- 
els on a screen and their aspect ratio must be taken into 
consideration, as must their relationship to the actual 
screen size in inches. Because the size of a display area 
(continued) 
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Ada's powerful features make it the programming language of choice for 


today's complex sofiware, Artek Ada is the тов! advanced Ada compiler for PCs. 
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will be able to trade in your compiler at full price, if you 
decide to upgrade. 


Artek Ada is ideally suited for universities and in-house 
training. Our new, low price and aggressive educational and 
volume discounts won't stretch your budget. 

For orders or information call toll-free 1-800-PC-ARTEK, 
in New Jersey or outside the continental U.S.A. call 
201-867-2900, or write to our address. 


A free brochure is available on request. Our Demo kit, including the real 
compiler with a 40-line maximum program length costs $ 29.95, including 
p&p anywhere in the world. The compiler cosis $ 495.00. VISA, MC and 
AMEX accepted. [n New Jersey add 6% sales tax. Outside the U.S.A. add 
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on a CRT is difficult to measure accurately, the authors 
recommend drawing squares on the screen while varying 
the value of the aspect ratio until the best possible results 
are obtained. They also point out that the aspect ratio of 
the plotter or printer used with a given microcomputer fre- 
quently differs from that calculated for the CRT. 


А SIMULATION 

The chapter on three-dimensional graphics includes an in- 
triguing section on writing a program that simuiates an 
enhanced attitude indicator or artificial horizon indicator 
for an aircraft. It produces an image similar to that seen 
on programs like Flight Simulator, but the ground is shown 
simply as a gridded network of lines without any topo- 
graphic or cultural features. This program is rather com- 
plex and uses sophisticated projection techniques. It looks 
like it would be fun to attempt to write this program for 
a microcomputer, though quite a challenge as well. 

The programs and program fragments in these two 
chapters are written in pseudocode, which keeps the book 
from being software- or hardware-specific but prevents the 
reader from having source code that could simply be 
copied and then run on a computer. The pseudocode sam- 
ple programs give Projective Geometry a much broader au- 
dience than programs written for a specific computer or 
language would. However. readers have to know something 
about pseudocode and how to translate this generic lan- 
guage into their favorite source code. The authors indicate 
that the programs in the book have been implemented on 
various mini- and microcomputers using Pascal, FORTRAN, 
and BASIC. 


APPLICATIONS 

The authors wrote their programs with the assumption that 
the reader has some sort of graphics library. This library 
should contain certain primitive graphics functions or pro- 
cedures. These can be nothing more complex than the 
graphics available with the GW-BASIC interpreter, which lets 
you use commands such as MODE. LINE, PRINT. WINDOW, 
VIEW, and PSET. The book's role is to combine these com- 
mands with some matrix operations to produce a program 
that applies the principles of projective geometry. 

| implemented a simple version of the authors Graph2D 
program for my AT&T PC 6300 using a С compiler and 
some graphics library functions | wrote. The only procedure 
in the program that I couldn't duplicate was one to write 
character strings on the screen at different scales and 
rotated at various angles to the horizontal. This simple yet 
powerful program lets you view any part of a two-dimen- 
sional picture at an arbitrary scale and translated or rotated 
any amount. It is the type of program that has applications 
for floor plans of buildings. electronic micro circuits, or 
maps. 

Unfortunately, the book does not discuss the details of 
how to write specific graphics procedures, such as the best 
(fastest) way to draw a line between two points. The 
pseudocode examples simply cal] a function such as Draw- 
LineFrom(UOVO) To(U1 М). It is up to the user to figure out 
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multi-function device to your own environment by 
selecting one of six modes of operation: time-division 
multiplexing, port expansion/ sharing, or four types 
of buffered message multiplexing. 


The Model-H is a stand-alone RS-232C multiplexer 
that connects between one host computer and 
up to 17 peripheral devices. It provides full duplex 
transmission of asynchronous data at speeds up to 
19,200 bps. Selecting the mode of multiplexing 
(and also the baud rates, control character, data block 
size, message terminating character, etc.) is as easy as 
answering questions from a menu. All parameters 
are saved permanently in non-volatile memory. 


In a size to fit large and small applications: 
The 525H with four peripheral ports, $395. 
The 528H with eight peripheral ports, $649. 
The 5212H with eleven peripheral ports, $1,095. 
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how best to write or implement this function using his or 
her particular software and hardware. 


CRISP STYLE 

Given the textbook nature of Projective Geometry. Penna and 
Patterson have adopted a lucid and fairly easy-to-read 
writing style. Make no bones about it. though. the book 
uses a quantitative approach to the subject; there is very 
little descriptive material. The organization of the book is 
straightforward and logical. First the math is presented and 
then the applications with examples. Fortunately for com- 
puter types, the two chapters on computer graphics appli- 
cations are among the easiest to read. There is about as 
much jargon as you might expect from a math-oriented 
textbook: you won't be coddled. 


john D. Unger (PO. Box 95, Hamilton, VA 22068) is a geophysicist 


| for the U.S. government who uses computers to help study the geologic 


structure in earthquake-prone regions of the eastern US. 


PROGRAMMING PRINCIPLES 
IN COMPUTER GRAPHICS 
Reviewed by Steve Cunningham 


f his book Programming Principles in Computer Graphics. 

Leendert Ammeraal states that “for anyone who 
teaches computer graphics, at least some parts of the 
book will be useful." I'll go beyond that. The book is 
among the best starting points I've seen for people who 
need to learn computer graphics, be they students, 
teachers, or programmers. This slim volume offers a con- 
cise, concrete introduction to graphics that prepares the 
way for additional graphics work. It assumes only that you 
have previous programming experience. 


GENERAL APPROACH WORKS 

Some books cover a lot of material but skimp on the 
details. This one, however, picks its topics carefully and 
describes each one fully. What Ammeraal covers is line 
graphics, and he does so in a very thorough. device-inde- 
pendent fashion. All the topics he discusses have com- 
plete program listings. His vehicle is C, which could well 
be the best modern graphics language. Though he uses 
UNIX C and some of his programs are filters that pre- 
process scene data for later graphic programs to use, his 
programs are readily adaptable to other systems or even 
other languages. The reader needs to provide only the 
most elementary move and draw routines to make the pro- 
grams work on essentially any system and provide out- 
put to a wide variety of devices. | have written my own 


| graphics package, and 1 was able to adapt programs readi- 


ly. even in a raster graphics environment. 

The approach of this text is far superior to that of most 
microcomputer graphics books. By treating the topic in 
a device-independent way. Ammeraal covers a great deal 
of material very clearly. Most graphics books, on the other 
hand, tend to spend so much time discussing machine- 

(continued) 
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MultiNet Database Accounting Library. The 
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THE SBT DATABASE ACCOUNTING LIBRARY. 
dProfessional Time & Billing $395 
dOrder Sales Order processing $195 
dInvoice Billing/Inventory Control $195 


| dStatement Accounts Receivable $ 95 
you can quickly and easily modify our programs DAS EN Purchase Order $195 
to meet your needs exactly (because our dBASE dPayable Accounts Payable $295 
source code IS included). | dPayroll Payroll/Labor $395 

And if you don't have time to make the dLedger General Ledger/Finance $395 
changes yourself, there's a nearby consultant dAssets Asset/Depreciation $295 
who can make them for you. dProject Project/Job Accounting $395 

50 if your company has two users or two dProperty Tenant/Unit Management $395 
hundred and fifty, you can add customers, update dBackup Menu/Backup $ 65 
records, and have as many people enter orders MultiNet versions $200 additional per module 


as it takes to keep your business growing. 
Isn't it nice to know there's software 
you can't outgrow? The SBT MultiNet Database 
Accounting Library. Call today for the name of the SBT consultant 
Now you can get a new handle on your business. іп your area. 


Three Harbor Drive Sausalito, CA 94965 
(415) 331-9900 


:ORPORATION | 
x Compiled versions also available, dBASE lil and dBASE II are registered trademarks of Ashton-Tate, Inc. Copyright 1986, SBT Corporation. 
Inquiry 316 DECEMBER 19656 » BYTE 69 


SCSI ENGINES 
Little Board/186™.... $495 


High Performance, Low Cost PC-DOS Engine 


au = 


Ф Ц жы times the COMPUTING POWER of 
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e Power Requirement: + 5VDC at 1.25A; 
*19VDX at .05A; On board -19У 
converter 
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dependent questions that good general questions are 
slighted. Moreover, the general approach can be imple- 
mented easily on any computer. 


GRAPHICS TOPICS DISCUSSED 
Ammeraal starts with two-dimensional graphics and covers 
transformations, windowing and clipping, recursive draw- 
ing, and B-spline curves—all in 30 pages. He conveys more 
useful information here than most books do in twice the 
space. He then goes on to three-dimensional topics, in- 
cluding geometry, decomposing polygons into triangles. 
perspective drawing, backface removal, a hidden-line 
algorithm, and some applications. He includes all the 
mathematics required for his techniques, but readers will 
need some background in math and trigonometry. 
The book has two special technical features. First, it in- 
troduces the viewing transformation, the fundamental part 
of 3-D viewing. by locating the eye point in spherical coor- 
dinates. This makes the transformations matrix much 
clearer than the conventional Cartesian approach but is 
almost never done in standard texts. Second, the technical 
centerpiece of the book is its hidden-line algorithm. This 
is a difficult problem—more difficult than the hidden- 
surface problem—and its solution is carefully and fully 
developed. The algorithm is a special case of the classical 
Roberts algorithm, so it is not as unique as the author 
feels. However, it works well, is of reasonable length so 
its source code can be fully included in the book, and is 
used to produce some very nice illustrations. For a more 
technical discussion, see David F. Rogers's Procedural 
Elements for Computer Graphics (McGraw-Hill, 1985). 


PROVIDES BAsiC TOOLS 

As good as it is, Programming Principles in Computer Graphics 
is far from a complete source of graphics information. It 
makes no attempt to cover such topics as raster graphics, 
surfaces, color, lighting models, fractals, or ray tracing. 
After working through Ammeraal's book, you will have the 
tools you need to go on to these areas and work through 
more advanced texts such as James D. Foley and Andries 
van Dam's Fundamentals of Interactive Computer Graphics 
(Addison-Wesley, 1982) or D. Donald Hearn and M. Pauline 
Baker's Computer Graphics (Prentice-Hall, 1986). 


Steve Cunningham teaches computer science at California State Univer- 
sity, Stanislaus (Computer Science Department, Turlock, CA 95380). 
He is chairman of ACM-SIGGRAPH's Education Committee and 
the author of SIGGRAPH's Computer Graphics Education 
Directory. 


A MODEL IMPLEMENTATION 
OF STANDARD PASCAL 
Reviewed by Paul E. Hoffman 


Model Implementation of Standard Pascal by Jim Welsh and 
Atholl Hay has many goals: to put the source code 

for a complete implementation of ISO Standard Pascal into 
(continued) 
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PANASONIC PRINTERS. 


The good reviews keep rolling in. And, as you 
can see, the critics agree: Panasonic printers are 
real winners! 

But that shouldn't come as too big of a surprise. 


After all, .ay Jad. EV - their Ly 5, uon, the 


Panasonic Panasonic machines are well made, sturdy 

~ | printers that should serve well in the vari- 
printers 4 Du applications for whieh Бик ч were de- 
offer the зір жы: 
advanced sad | 
features and PC WEEK —JUNE 17, 1986 


ease-of-use you've come to expect from Panasonic. 
So, whether your business is big, small or in- 
between, you'll find a printer with features to love 
every bit as much as the critics. Like—as one 
with this litte penc. 4 
As far as I'm concemed, the KX-P1091 
produces not near letter quality but rather 


true letter quality i in this mode. You'd real- 
ly have to strain to distinguish it Ha type- 


Company — se fast, courteous, 
and knowledgeable answers 


PC—SEPT. 17, 1985 


reviewer observed—extraordinary near-letter- 
quality on our dot matrix models. They also 
come standard with impressive high-resolution 
graphics capability. So you can add graphs, 
charts, illustrations—even your company’s logo. 

Not to be outdone, all our daisy wheel printers 
give you sophisticated advances like boldface, 
shadow and underline. 

Of course, we've put just as much care into 
the human side of our printers, too. You'll find 


THEY RE GENERATING A LOT OF 
GOOD PRINT. 


switches and buttons that let you change print sizes 
and styles right on the printer rather than through 
the computer. And, with our continuous, self 
re-inking ribbons, you'll fing yourself changing 


| А u je ACE us (ПС 
ribbons KX-P5151. ТЕ is a well-built product 
less often. that promises to deliver many hours of 
trouble-free operation. The print quali- 
When yon do, ty is clear and well-defined. The align- 
our snap-in ment of characters on adjacent lines is 
cartridge also excellent, a sign of a well-designed 
2 paper and printwheel transport svstem 

makes it a snap. «аа i 

Finally, just when PC PRODUCTS—APRIL, 1985 


you thought all this would be 

hard to top, there's more: all our printers are backed 

with an unprecedented two-year limited warranty. 
Now that you've reviewed all of this for yourself, 

call toll-free 1 (800) PIC-8086 for the name 


wp dete 1) Да 
ed. L 45 30.1 pounds. Like all the Pan- of the dealer 
as- аѕопісѕ we tested at, the 1592 comes nearest you. 
iap- with the company's ‘exceptional two- 
seis year warranty. And like all of them, it Or уон сап 
rin- definitely rates а look. write to: 
Panasonic 
Industrial 
PRINTERS BUYERS GUIDE & HANDBOOK 43 Company, 


Computer Products Division, Two Panasonic Way, 

Secaucus, NJ 07094. You'll see how easily 

Panasonic printers generate good print for you. 
And you'll agree: THE EASIER, THE BETTER. 


Panasonic 
Office Automation C Л 
"AZ 
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ANYONE CAN BUILD 


ONLY P 


Everyone seems to be jumping on the bandwagon. 

Today, companies that weren't there yesterday, and 
may not be there tomorrow, are building computers from 
easily assembled components. 

The result is a sea of computer clones with little to 
distinguish one from another. 

THE PANASONIC DIFFERENCE—A POWERFUL 
BUSINESS ALLY. Our approach to offering you a computer 
was entirely different. We looked at what would work best 
for you and your business. 

The result is the Panasonic Business Partner 
and Panasonic Business Partner 286. Two powerful 
business allies, designed to answer your most demand- 
ing computer requirements. | 

YOU САН SEE THE DIFFERENCE 

PANASONIC MAKES. With our long, 

unparalleled heritage in video tech- 
nology, you get high-quality, high 
resolution monitors. An optional 
Panasonic CGA PLUS board is 
switchable to Jet you use a color or 
monochrome display for both graphics and text. 


ly the same way. So you can configure the Business 
Partners to your own individual needs. In addition to 
their built-in floppy 
disk drives, you 
can add a hard 
disk drive, addi- 
tional half-height 
drives—even a 


magnetic tape drive. 


SPEED AND PERFORMANCE. The Business Partner 

286 is built with maximum power and speed. Its 80286 
processor runs at 6 MHz or 8 MHz, with the ability of 
addressing up to 15Mb RAM. 
m- The Business Partner, with its 8086-2 
| processor, runs at 4.77 MHz, 

and for projects that need added 
4 acceleration, it will run up to 
716 MHz. 

FUTURE GROWTH. Both Business Partners have 
been designed to grow as your business grows. Extra 
slots are built in to offer 
you the flexibility— -w T 


ы i 


го add on cards for 
communications accessories and other peripherals. 


Н 
! 


high resolution graphics, 


[BM is a registered trademark of the International Business Machines Carp. 


GIVES YOU A 
BUSINESS 


BUILT-IN FLEXIBILITY. No two businesses run exact- 


POWER TO SPARE. As your business grows, you'll 
put greater demands on your 
Business Partner. Don't worry, 
it can handle it. With 130 watts 
on the Business Partner and 
220 watts on the Business 
Partner 286, you'll be able to 
drive additional peripherals 
and expansion boards. 

IMPORTANT DESIGN CONSIDERATIONS. The deluxe, 
detachable keyboards on both models have been designed 
for comfort and ease 
of use. We've separa- 
ted the cursor keys 
and numeric keys 
for quick, convenient 
access. Swivel monitors adjust for each operator. On the 
Business Partner 286, you can lock the cabinet with a key 
to help prevent tampering and prying. 

SOME REASSURING LAST WORDS. You'll find the 
Business Partner compatible with the IBM* 
PC/XT. And the Business Partner 286, 
with the PC/ AT. So you'll be able to run the 
most popular software. You'll also get compat- 
ibility with Panasonic's wide range of quality 
peripherals, for the complete Panasonic office. 
And more importantly, both Business Partners are 
from Panasonic, the company firmly committed to building 
a high-quality and dependable reputation in computer pro- 
ducts. So both are backed with a full-year limited warranty. 


"omm SUPRA BEER CU 
For more information, and the location of the dealer 
nearest you, call 1-800-PIC-8086. Or write: Panasonic 
Industria! Company, Computer Products Division, Two 
Panasonic Way, Secaucus, INJ 07094. And discover how 
the right Business Partner can make running your business 


easier. You'll see: THE EASIER, THE BETTER. 
Panasonic, 

Office Automaton “УД 

ONE 
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AT LAST: Professional 
Typesetting Capability 
For PC Users 


With PC TEX " — the best-selling full 
implementation of Professor Don Knuth's 
revolutionary typesetting program TFX. 


FINEST Typeset Quality Printing From: 


dot matrix laser phototypesetter 
% 6811 ... G1n 
1 айу ... Q2 өл, 
=: : Е J e * dr 
ші! : LE —oo 
Gm1 ња в Amr 


WIDEST Range Of Output Device Drivers: 


e Epson FX, LQ e HP LaserJet* 

e Toshiba e Apple LaserWriter 

e Corona LP-300* e APS-5 phototypesetter 
e Screen preview, with EGA or Hercules card 


MOST COMPLETE Product Offering: 


PC ТЕХ (not copy protected) includes the following: 

e Our specially written PC TEX Manual, which en- 
abies you to start using TEX right away. 

e Custom "macro packages" that provide formats 
for letters, manuals, technical documents, etc. 

e The IATEX document preparation systern, a full- 
featured macro package for preparing articles, 
books, reports, etc., and IATEX User's Manual. 

e AMS-TpX, developed by the Amer. Math. Society 
for professional mathematical typesetting. 


Site licenses, volume discounts, and interfaces to 
PC Paintbrush, PC Palette, FancyFont and Fontrix 
are also available. 


PRICED FROM ONLY $249.00! 


(Printer drivers and interfaces additional.) 


Laser printer, 
fonts & software 


from $2995.00 


For IBM PC/XT, AT or compatible, DOS 2.0 or higher, and 
512K RAM. Hard disk required for printer drivers and fonts. 
*HP LaserJet and Corona require additional interface boards. 


For more information call or write: 


Personal TpX, Inc. 


20 Sunnyside, Suite Н, Mill Valley, СА 94941 (415) 388-8853 


This ad, with space for the photograph, produced by PC TEX. 
Typeset on the Epson FX80, the Corona LP-300 laser printer, 
and the Autologic APS-5 phototypesetter. 


TEX 18 а trademark of the American Mathematical Society. Manufac- 
turers’ produci names are trademarks of individual manufacturers. 
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BOOK REVIEWS 


the public domain, to show good Pascal programming 
style by example, to explain how to implement a complete 
p-code system efficiently and coherently, and to detail the 
considerations needed to implement a robust compiler. 

The book is quite successful in these goals. Because it 
is highly technical, it will be of little interest to beginning 
Pascal programmers. However, if you are a mid- to high- 
level Pascal programmer or you are interested in how com- 
pilers are constructed, you will probably find this book 
fascinating. 


THREE SUBSTANTIVE PROGRAMS 

The book presents three complete and lengthy programs. 
The first and longest program is the Pascal compiler. A 
complete implementation of ISO Standard Pascal (ISO 
#7185), it takes up about 70 percent of the book. The com- 
piler produces object programs in p-code. 

The second program is the P-machine that interprets the 
p-code from the compiler and executes it on the target 
machine. The P-machine is designed to run on almost any 
computer and has no CPU-specific instructions in it. The 
P-machine program has an interesting feature: If a p-code 
program terminates abnormally, the P-machine saves a fiie 
with run-time information. This is processed by the "post- 
mortem generator." 

This third program reads the "corpse" file that is left by 
the P-machine and gives the programmer valuable infor- 
mation on exactly what went wrong in the program. It 
analyzes the state of the "dead" program by comparing 
its values to those of the files generated by the p-code 
compiler. 


А SOUND STRUCTURE 

А Model Implementation of Standard Pascal consists of a bit of 
front matter and these three heavily commented pro- 
grams. All of the text that you would normally find in a 
book is program comments here. This novel approach has 
forced the authors to present their material in the same 
order as it appears in the programs. Of course, this means 
that the programs must be very well structured or the 
book wouldn't make much sense. Fortunately, the pro- 
grams are put together very well and the book is quite 
readable. 

The chapters consist of the functional parts of the pro- 
grams. For example, the chapters in the postmortem gen- 
erator section include an overview, global definitions, diag- 
nostic file-reader procedures, error message output pro- 
cedures, a symbolic variable lister, and a driver program. 
Each chapter begins with a discussion of the code and 
an explanation of some of the variables used by the func- 
tions and procedures in the chapter. 

In addition to the chapter opening, each routine and 
function in the programs is commented in two ways. Most 
program units are prefaced with the kind of material you 
would expect in a book. This consists of a few paragraphs 
explaining the purpose of the unit, its input and output, 
and notes on implementation. Some statements in the rou- 
tines and functions are also commented. The variable 

(continued) 


Technical & Other 
Info. (602) 246-2222 


Call for programs 
not listed 


Сопадаг!!!.................. 
Knowiedgeman lI Package... 
Powerbase 2.2 .............. 212 


Quickreport `................ 
Revelation 


y 
Microsoft Word .. 
Multimate Advantage 
Peachtext 5000 . 


Wordstar Propac ...... РРР 
Wordstar 2000 .......... ‚а 
Wordstar 2000+ , 
SPREADSHEET 
Microsoft Multiplan 
Spreadsheet Auditor 3.0 
Supercalc 4 
VP Planner 
ACCOUNTING 
BPI AP, AR, PR, GA 


Dac Easy Accounting 
Dollars & $ense 
Managing Your Money 3.0... Call 


INTEGRATIVE 


COMMUNICATION 
PROGRAMS 
Carbon Copy 
Crosstalk 


Smartcom ll ............ 44544 


GRAPHICS 
Chartmaster ...... T 
Energraphics 2.0 .... 
In-A-Vision 


PROJECT MANAGER 
Harvard Total Project 
Microsoft Praject............ 
Supar Project Plus 
Timeline 2.0 


No Charge for Master Card or Visa 


E 
VISA 
кеча 
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EDUCATIONAL 
Flight Simulator............. $ 
Turbo Tutor il 
Typing Tutor Il! 
LANGUAGES 

Lattice C Compiler 
Microsoft C Compiler 
Microsoft Fortran . 
Microsoft Macro Assembler ,.. 
Microsoft Pascal Compiler ... 166 
Microsoft Quick Basic ........ 55 
Ryan McFarlan Fortran 
Ryan McFarlan Cobol 
Turbo Pascal w/8087 + BCD .. 55 

UTILITIES 
Copy I| PC 


Microsoft Windows 

Norton Utilities 3.1 

Prokey n AME 
Sidekick (unprotected) 
Sideway 3.1 
бирегкеу.................. is 
x ageing Sidekick — 


ACCESSORIES 
Copy Il PC Board 
IBM 135 watt power supply ... 
Mini Micro Parallel 
Print Buffer 
Masterpiece ....... РРР s$ 
Masterpiece Plus............ 


INCREDIBLE VALUE 
Nationally advertised boards for 
IBM PC and most compatibles 
at give away prices. 

Keyboards (similar 
to 5151) 

Monochrome Board w/printer 
port (similar to Hercules 
Graphics) 

Expansion Board 


Multifunction Board w/game 
port (similar to AST 
Six pack) 

Four Drive Floppy 
Controller 

Color Card w/o printer 


po 
Color card w/printer 


HARD DRIVES 
Bernoulli 20 MB w/cont. .... 2077 
Filecard 20 MB 55 
Maynard 20 MB Hard Card.. 

Plus Hardcard 20MB 

Seagate 20 MB Int. w/cont. ... 
Seagate 30 MB Int. w/cont.... 
Seagate 30 AT Int. .......... Call 


SPECIAL 
WORD PERFECT 


For your Holiday Shopping, we have extended our 
hours to: Monday, Wednesday & Thursday — 7 
am-9 pm; Tuesday & Friday — 7 am-5:30 pm; 
Saturday 9 am-5 pm; Sunday 10 am-2 pm. MST. 


KEYBOARDS 
Keytronics 5151 
Keytronics 5153...,...... ... 
PRINTERS 
CANON LASER........... 


EPSON SPECTACULAR 
Hurry — Cail us now for special 
low, low pricing on the following 
Epson printers: 

FX86 
Lasoo 


FX286 
L@1000 
EX800 EX1000 
LX86 LQ2500 
Pricing good through December 
31, 1986. 


FUJITSU 


LASER IMAGE 2000 
NEC 


OKIDATA - Call on all models 
PANASONIC 


MONITORS 
AMDEK 310A 
AMDEK 600 ......... ——— 
Magnovox Color RGB 
Muititech Color RGB ........ 
Princeton Max 12 
Samsung TTL Amber 
Samsung TTL Green 
EGA MONITORS 
AMDEK 722 
NEC Multisync .......... - 
Packard Bell EGA, 
EGA BOARDS 

Everex Enhancer EGA 
Paradise Auto Switch 

EGA Card 


TOLL-FREE ORDER LINE 1-800-421-3135 
WAREHOUSE DATA PRODUCTS 
2701 West Glendale Ave. « Phoenix, AZ 85051 


Quad EGA Plus 
STB EGA Plus 
Vega Video 


64K 150NS (set of 9) 1 
256K 150NS (set of 9) ..... 4а 
256K 120М5 (set of 9) 


MODEMS 


Everex 300/1200 

Hayes 1200................. 
Hayes 1200B 

U.S. Robotics Courier 2400 , 

U.S. Robotics Passwd. 1200... 180 


BOARDS 


AST Advantage Premium .... Call 
AST Premium 

AST Sixpac (384K) 

Hercules Color Card 

Hercules Graphics * 

Intel Above Boards 

J Lazer (Tall Tree) .......... Сай 
J Ram 111 (Tall Tree) 

J Ram ШАТ (Tall Tree) 


COMPUTERS 


ABBOTT TURBO PC 
ІВМ Compatible Computer, 
АЛТ or 7,47 key selectable, 
AT style keyboard, 640K, 
dual drive, 135 watt power 


supply 
or with 20 MB Seagate 
Harddrive 
6 month limited warranty 


Corona PG ........ .. 7 %..... Gall 


Multitech 900 Accel 
IBM AT Compatible, 512K, 
expandable to 1 MB on the 
mother board, one 1.2 MB drive, 
195 watt power supply, MS/DOS 
3.1, clock, 6 or 10 MHZ key 
selectabie, soft white monitor, 
AT Style keyboard, 1 year 
TRW warranty 


Multitech Turbo 
ІВМ Compatible Computer, 
256K, dual drives, 8 MHZ, ports- 
parallel-seria!-ciock, 5151 type 
keyboard, graphics board (sim- 
itar to Hercules), mono monitor 
DOS 3.1, 6 month national 
warranty C 


Sharp Portable 


TERMS: Add 3%1or 0.0.0. orders. Shipping 
on most soflware is $5.00. AZ orders 

sales lax. Personal check - allow fourteen 
(14) days 10 cigar, Wa accept purchase 


orders from authorized institutions for 
1.5% All returns ага subject to our ap- 


roval. There will be a restock fee. 


inimum phone arder 550. 
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SYSTEM 800 
a xd Me D Mono $569.00 б >к 


Supply 
~ 640K Expandable чаш Board 


дай Color $759.00 . 
Adapter 


+ Aesembled and Fully Tested ІШІ! ШЕНІ! 


XT TURBO —— 
SYSTEM 900 PANES 


ӨК Teac 1/2 Disk Ore 


Mono $599.00 uen ои. ө 
Color $789.00 


PC/AT 


ADD-ON NN 
SYSTEM 1000 XT ноћи oan 
Mono $1549.00 
Color $1739.00 


Multifunction Card. 


Floppy Disk Card 1 port... 
Floppy Disk Card 2 port 


XT512K RAM Card 

XT Parallel Printer Card... 
6220 XT HD & FO Controller 
XT Colar Graphic Printer Card 


Л - 
bis: ғ 


“20091 Power Supply/Case 

* K- 138 AT/XT Keyboard 

~ 1024К Mernory On 80285 Mother Board 
s 12M High Capacity Floppy Deve 

> AT НОП: Controller 

= Mono of Color Graphic Adapter 


* Monitor 
* Assembled and Fully Tester 


SAMSUNG "===" CABLES 
EEE 85%) Computer To Printer 
MONITORS | Y $ 0h.. 
* MD-1252G Amber pr Grean XM 1560 .. 5B 
T2" Monochrome Monitor TTL, “Swivel Base. 720 х 350 851 RS 232 бола Cable 0825 Ut 
Dot Resolution, 80 character x 25 Rows БИ... %7 
- CD- 14564W АСА. . . .$289 6512 Computer To Printer Ceniranic 
16 color, 840 x 200 Dot Resolution, 90 Character x 25 3B pin с/с 
BH .. a. 39.50 04. 
+ CO- 1452M ЕСА Resoiulion AGB.. ., .. CALL ІП” 
640 x 350 Dol Resolution HT $7.50 101. 
1 2 Serial 0825 rvi 
KEYBOARDS T ГИТ 
K-139 AI/XT Keyboard 854 85222 Ѕапаі 0825 m/m 
p^ Retum Key, 12 Funelion Key, Enfared con 8! $7 
+ K- 135 AT/XT Keyboard . ? нк Compute Yo Modem 
рр Sveitchable, Large filum Key 34.30 10n 
* K-135 XT Keyboard . 85 Grut To Modem 0 25 i 9i 
Features Separate Hum. & Cursor naai 8524 G Changer 0825 лут 


orion - Ratum 8525 Gender Changer DB25 {Л 
4 Ways Switch Bo-Serial— ,. 
ayes mde А® Switch Serial. 
- AIG Swntch-Pacaital 
Power Outlet Strip UL 
Monitor Cable 


ACCESSORIES 


pen DATA Infernal 1200 


POWER SUPPLY 
* P-150 Switchung Power Supply. . 
- P-200 Seaiching Power Supply. 
«Мі! Power Canle . be 


CHASSIS 
- G-800 XT Case Stide Otl/Open top. , 
“Б-ЫШ-А XT Case AT, gie XT sire 
> C-700 AT Case. 


MAGITRONIC TECHNOLOGY INC. 


9-02 43 Road, Long Island City, NY 11101 
ORDERS ONLY: 1-800-227-5454 
NY & West Coast Information: 718-706-7670 
PLEASE CALL FOR QUANTITY PRICES 
Orders Can Be Shipped from West Coast 


All Orders ate Shipped UPS COO Cash. Certified Check or Money Order ҮН Теп 24 Hours 
IAMS PCIXT and Hayes ara regestered trademarks of Ther respective companies 


AS 
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BOOK REVIEWS 


names throughout the book are very well chosen and help 
to document the program in sections that are uncom- 
mented. 

One stumbling block in A Model Implementation of Standard 
Pascal is that there is no bookwide index. Each program 
has a fairly complete index of procedures and functions, 
but there is no easy way to find where a general topic is 
covered unless it is mentioned in the table of contents. 
This makes the book much less useful for the person who 
wants to find out how small parts of the implementation 
work. Fortunately, it shouldn't get in the way of most 
readers. 

The Pascal code throughout the book is formatted beau- 
tifully. The indentation is flawless even on multistatement 
lines. In addition, the authors have used the accepted 
Pascal character formatting throughout, so that all Pascal 
keywords are in bold. and variable and constant names 
have initial capitals. A nice touch added by the authors 
is that all string constants are displayed in a monospaced 
typewriter font. 


АМ ADMIRABLE JOB 

Writing a compiler is never an easy task. The authors have 
done an admirable job not only of making the code cor- 
rect but also of making it easy to follow in the book. This 
is achieved by organizing the compiler in such a fashion 
as to hide minor details until after the larger picture is 
explained. 

For example, the first few chapters deal with global 
definitions and the source input and output. This is fol- 
lowed by a chapter on object code generation, which 
covers the structure of the p-code file in great detail. The 
syntactical analysis is covered after this. The authors 
assume that you already know the rules for writing Pascal 
programs since these are shown only by following the 
source code and are not discussed in the comments. 

Welsh and Hay don't bother detailing most of the basic 
concepts that they discuss. Instead, they show how a par- 
ticular data structure is set up or how a certain procedure 
converts its arguments. [t seems to me that one of the 
most educational parts of the book is the authors’ use 
of complex data structures to hold the program state and 
contents of variables. 

Although the authors assumptions of the reader's 
previous knowledge may seem cavalier, it leaves them 
more room to discuss the important issue: how to write 
a compiler well. They do this in a subtle and effective way. 
Rather than giving "rules" for good compiler construction, 
they simply show how they did it for ISO Standard Pascal. 
They let you make your own judgments on how to do it 
for other languages. Although the book does not address 
any other languages. the data structures and parsing pro- 
cedures are appropriate for other programming languages 
such as BASIC or Ada. 

The authors have a few intrinsic features of ISO Stan- 
dard Pascal working in their favor. It is easier to imple- 
ment a p-code compiler than a machine language com- 
piler. Also, the highly structured nature of Pascal makes 

(continued) 


ARC — the No-Problem Computer Company 


Compatibility — The most compatible machines on the market. 
Reliability — Ask about ARC. Our reputation in the industry is built on it. 
Performance — We introudced the first turbo machine in 1984, and haven't stopped since! 


Ihe ARC 286 Turbo 


Fully IBM AT™ compatible, the 
ARC 286 turbo has been reviewed by 
InfoWorld and by PC Magazine. 

InfoWorld, May 12, 1986: ‘‘The 
ARC 286 Turbo ... topped the list ... scored 
better than the IBM PC AT, the Tandy 3000, 
Zenith Data Systems Z-200, and Epson 
Equity ІШ.” 

If you use a 286 based machine, 
ARC is your company. Our compatibility 
with IBM™ is the best in the industry. You 
can use all of your software, expansion | "^ sen asu xem сиш SEE cero n | 
cards, network systems. Our chassis looks | — —— | 
great, yet is built to stand up to abuse. The 


200 watt power supply will support the ҮЛ TT и „ә, ч қ " 7 ы A 
" 


largest drives and peripherals you might want i а. 
to add. 


But don't take our 286 for itself alone. When you buy ‘ARG proce radios you ge you get a whole 
company behind you—warranty, service, and our Technical Support Hot Line—the kind of support 
you need, and the kind you expect from “The No-Problem Computer Company”. 


The ARC 3278 PC 


Full function 3278 terminal. Coax 
connector attaches to your IBM or compatible 
327x cluster controller. File transfer 
software that is the fastest in the industry is 
also available at a low per-mainframe charge. 
Beats IRMA™, P.J.™, PCOX™ and IBM™, 

System comes complete with 640K 
RAM, 4.77 / 8 MHz turbo mode, Hercules™ 
compatible monochrome graphics, amber 
monitor, and one 360KB floppy disk drive. 

All ARC systems include full one 
year manufacturer’s warranty. Independent 
service contracts by TRW and 3M are 
available optionally. 


Let us introduce you to the complete line of ARC Turbo products — including the ARC Turbo, 
Jet Turbo, Model 10, and The World computer. For a complete catalog of ARC products, including a 
list of ARC Authorized Dealers, please write: ARC Consumer Services, 1101 Monterey Pass Road, 
Monterey Park, CA 91754. 


For a list of ARC Authorized Dealers, please write: ARC Consumer Services, 
HO! Monterey Pass Road, Monterey Park, СА 91754. 

If you are interested in volume purchases, please call an ARC Major Accounts 
representative at (213) 264-6531. 

If your are interested in becoming an ARC Authorized Dealer, please call 
ARC Dealer Relations at (B00) 654-6151. 


American Research Corporation 
1101 Monterey Pass Road, Monterey Park, CA 91754 In California: (213) 265-0835. Technical Support: (213) 265-2861 
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BOOK REVIEWS 


it easier to determine when the programmer has messed 
up a program by forming an incorrect structure. 


COVERAGE 

The book covers a great deal of ground in less than 500 

pages. It shows how a compiler and P-machine are con- 

structed and how to write a large and well-structured 

Pascal program. Although the authors do not belabor the 
| point, any compiler should be well structured in order to 

assure the programmer that it is complete and correct. 
——À— The learn-by-example method has its shortcomings. For 
instance, the authors do not spend much time discussing 
the connection between the p-code generator and the P- 


3.5 " Drive Replaces 5.25"! 


Step up to the future witha І MEGABYTE 3.5" disk drive 


thatis directly interchangable with the 5.25" drive in your machine. Readers may want to refer to sections of the P- 
PC. Its the ideal solution for cxchanging data with the machine program while reading about the compiler in 
new generation of laptop computers. Disk format is 1 : 1 
compatable with IBM and Toshiba portables The Modcl to virage la ке Site » porca 
853W Drive Kit includes a high performance DSDD drive, Is also true in the section on files used by the postmortem 
front bezel, mounting brackets, and interface adapters. generator. Unfortunately, without an index, this task is not 
Available in your choice of gray or black. Disk drive is eas 
available seperately. Requires DOS 3.2 for maximun " y. 4 
performance. Ask about our special prices оп disketts and || Since most compilers generate machine or assembly lan- 
supplies! | $159.95 + Freight. & Tax М/С, VISA, COD. guage, books on compiler writing rarely cover p-code in 
Tigertronics, Incorporated depth. The chapters on the P-machine are a very good 
2734-C Johnson Drive Р.О. Box 3717 introduction on how to implement P-machines while re- 
Ventura, California 93006 maining CPU-independent. The authors cover the con- 


IMMEDIATE DELIVERY! (805) 658-7466 or 67 struction of the P-machine that has to handle memory 
management, muitiple-precision math and strings, file 


manipulation, and error recovery. The memory-manage- 
ment scheme shown in the book is a good model for any 
compiler, not only p-code generators. 

The chapters on the postmortem generator suffer from 
lack of explanation of the purpose of many of the pro- 
cedures. This is unfortunate since very few books even 
mention methods for handling aborted exits and symbolic 
debugging of aborted programs. Still, the authors’ clear 
coding style lets you follow the code for the program fairly 
easily and determine what data the program is working 
with and what the output will look like. 

Another weakness is the authors’ assumption that the 
book is being read from beginning to end. Since the book 
is organized like the program, various details rely on facts 
established earlier in the book. There were many places 
where the book would have been clearer if the authors 
had reminded the reader about the range of values for 
certain variables or the purpose of certain procedures that 
were covered hundreds of pages earlier. 


LU62 X25 SNA 
LU62 X.25 SNA BSC 


Need an expert? 


Systems Strategies is the expert's expert. We provide 
systems and communications software development 
consulting to the experts, including IBM, DEC and AT&T. 
Our project team арр emphasizes planning, man- 
agement and control. 


Through a combination of software expertise, proven 
off-the-shelf software products, and project manage- 
ment skills our consultants can solve any data communi- 
cations or systems software problem in minimal time. 


Let our consultants put it together for you. OVERALL 


As a program and as a guide, А Model Implementation of Stan- 
dard Pascal makes a very interesting book. The clear struc- 
ture of the program makes the book understandable and 
enjoyable. The book goes further to show how a compiler 
and P-machine are implemented. Many of the often-over- 
looked aspects of compiler design are covered here in a 
way that makes them seem natural. This volume will make 
a good addition to many programmers’ libraries. ш 


UNIX е Bridges/Gateways + Networks * LANs 
Device Drivers е Multibus, УМЕ, AT and Q Buses 
Transaction Processing * Process Control 


Connect with us to get results. 


<> Systems Strategies Inc. 


An AGS Company 
225 West 34th Street New York, N.Y. 10001 
{2 12) 279-8400 ext. 400 Telex: 380226 


Paul E. Hoffman (2000 Center St., Suite 1024, Berkeley. CA 
94704) writes and edits books. He is the editor of Text In Com- 
puters, a new scholarly journal. 
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AZTEC 


PC-DOS, MS-DOS, CP/M-86, Macintosh, Amiga, Apple II, CP/M-80, Radio Shack, 


“ Commodore, XENIX, КОМ, and Cross Development systems 


MIC ! cnr NAC CDI Qc WERTY 
MS-DOS, PC-DOS, CP/M-86, XENIX, 


OQnOonignm.gogec ONARI 
8086/ 80: (М 6 at OM 


Manx Aztec C86 
"A compiler that has many strengths ... quite valuable 
for serious work” 

Computer Language review, February 1985 
Great Code: Manx Aztec C86 generates fast executing 
compact code. The benchmark results below are from a 
study conducted by Manx. The Dhrystone benchmark 
(CACM 10/84 27:10 pl018) measures performance for a 
systems software instruction mix. The results are with- 
out register variables, With register variables, Manx, 
Microsoft, and Mark Williams run proportionately faster, 
Lattice and Computer Innovations show no improve- 
ment. 


Execution 
Time 


Code Compile/ 
Size | Link Time 


Dhrystone Benchmark 
Manx Aztec C86 3.3 


Microsoft C 3.0 
Optimized C86 2.20) 
Mark Williams 2.0 
Lattice 2.14 


Great Features: Manx Aztec C86 is bundled with a powerful 
array of wel] documented productivity tools, library routines 
and features. 


Optimized C compiler Symbolic Debugger 
А586 Macro Assembler LN86 Overlay Linker 
80186/80286 Support Librarian 

8087/80287 Sensing Lib Profiler 

Extensive UNIX Library DOS, Screen, & Graphics Lib 
Large Memory Model Inte] Object Option 

Z (vi) Source Editor -c CP/M-86 Library < 

ROM Support Package INTEL HEX Utility < 
Library Source Code «c Mixed memory models -c 
MAKE, DIFF, and GREP « Source Debugger -с 

One year of updates -c CP/M-86 Library -< 


Manx offers two commercial development systems, 
Aztec С86-с and Aztec C86-d. Items marked < аге 
special features of the Aztec C86-c system. 


Aztec C86-c Commercial System $499 


Aztec C86-d Developer's System $299 
Aztec C86-p Personal System $199 
Aztec С86-а Apprentice System $49 


All systems are upgradable by paying the difference 
in price plus $10. 


Third Party Software: There are a number of high qual- 
ity support packages for Manx Aztec C86 for screen 
management, graphics, database management, and soft- 
ware development. 


C-tree $395 Greenleaf $185 
PHACT $250 PC-lint $98 

HALO $250 Amber Windows $59 
PRE-C $395 Windows for C $195 


WindScreen $149 FirsTime $295 
SunScreen $99 C Util Lib $185 
PANEL $295 Plink-86 $395 


Ф 


MACINTOSH, AMIGA, XENIX, 
СРІМ-68К, 68k ROM 


Manx Aztec C68k 

"Library handling is very flexible . documentation is 
excellent ... the shell a pleasure to work п... blows 
away the competition for pure compile speed... an ex- 


cellent effort.” 

Computer Language review, April 1985 
Aztec C68k is the most widely used commercial C com- 
piler for the Macintosh. Its quality, performance, and 
completeness place Manx Aztec C68k in a position be- 
yond comparison. [t is available in several upgradable 
versions. 


Optimized C Creates Clickable Applications 
Macro Assembler Mouse Enhanced SHELL 
Overlay Linker Easy Access to Mac Toolbox 
Resource Compiler UNIX Library Functions 
Debuggers Terminal Emulator (Source) 
Librarian Clear Detailed Documentation 
Source Editor C-Stuff Library 

MacRam Disk -c UniTools (vi,make,diff grep) -с 
Library Source -c One Year of Updates -c 


Items marked -c are available only in the Manx Aztec 
С86-с system. Other features are in both the Aztec C86-d 
and Aztec C86-c systems. 


Aztec C68k-c Commercial System 
Aztec C68d-d Developer's System 
Aztec C68k-p Personal System 
C-tree database (source) 

AMIGA, CP/M-68k, 68k UNIX 


$499 
$299 
$199 
$399 


call 


ren P EE d' — РЕ 
Apple П, Commodore, 
RECO? ROM 
B5xx, OJLUZ KOUM 


Manx Aztec C65 
“The AZTEC C system is one of the finest software 


packages | have seen” 
NIBBLE review, July 1984 


A vast amount of business, consumer, and educational 
software is implemented in Manx Aztec C65. The quality 
and comprehensiveness of this system is competitive 
with 16 bit C systems. The system includes a full optim- 
ized C compiler, 6502 assembler, linkage editor, UNIX 
library, screen and graphics libraries, shell, and much 
more. The Apple I] version runs under DOS 3.3, and 
ProDOS, Cross versions are available. 

The Aztec C65-c/128 Commodore system runs under 
the C128 CP/M environment and generates programs for 
the C64, C128, and CP/M environments. Call for prices 
and availability of Apprentice, Personal and Developer 
versions for the Commodore 64 and 128 machines. 


Aztec C65-c ProDOS & DOS 3.3 5399 


Aztec C65-d Apple DOS 3.3 $199 
Aztec C65-p Apple Personal system $99 
Aztec C65-a for learning C $49 


Aztec C65-c/128 C64, C128, CPIM $399 


Distribution of Manx Aztec C 


[n the USA, Manx Software Systems is the sole and ex- 
clusive distributor oí Aztec C. Any telephone or mail 
order sales other than through Manx are unauthorized. 


rh ec 


Manx Cross Development Systems 
Cross developed programs are edited, compiled, assem- 
bled, and linked on one machine (the HOST) and trans- 
ferred to another machine (the TARGET) for execution. 
This method is useful where the target machine is slower 
or more limited than the HOST, Manx cross compilers 
are used heavily to develop software for business, 
consumer, scientific, industrial, research, and education- 
al applications. 


HOSTS: VAX UNIX ($3000), PDP-11 UNIX ($2000), MS- 
DOS ($750) CP/M ($750), MACINTOSH ($750), 
CP/M-68k ($750), XENIX ($750). 


TARGETS: MS-DOS, CP/M-86, Macintosh, CP/M-68k, 
CP/M-80, TRS-80 3 & 4, Apple Il, Commodore C64, 
8086/80x86 ROM, 68xxx ROM, 8080/8085/280 ROM, 
65xx ROM. 

The first TARGET is included in the price of the HOST 
system. Additional TARGETS are $300 to $500 (non 
VAX) or $1000 (VAX). 

Call Manx for information on cross development to the 
68000, 65816, Amiga, C128, CP/M-68K, VRTX, and 
others. 


CP/M, Radio Shack, 
8080/8085/Z80 ROM 
Manx Aztec CII 


"Гое had a lot of experience with differeni C compilers. 
but the Aztec C80 Complier and Professional Develop- 


ment System 15 the best l've seen." 

80-Мкто, December, 1984, John B. Harrell ili 
Aztec C П-с (CP/M & ROM) $349 
Aztec C П-4 (CP/M) $199 
C-tree database (source) $399 
Aztec С80-с (TRS-80 3 & 4) $299 
Aztec C80-d (TRS-80 3 & 4) $199 
How To Become an Aztec C User 


To become an Aztec C user call 1-800-221-0440 or call 
1-800-832-9273 (800-TEC WARE). In NJ or outside the 
USA call 201-530-7997. Orders can also be telexed to 
4995812. 

Payment can be by check, COD, American Express, 
VISA, Master Card, or Net 30 to qualified customers. 

Orders can also be mailed to Manx Software Systems, 
Box 55, Shrewsbury, NJ 07701. 


How To Get More Information 

To get more information on Manx Aztec C and related 
products, call 1-800-221-0440, or 201-530-7997, or write 
to Manx Software Systems. 


30 Day Guarantee 

Any Manx Aztec C development system can be return- 
ed within 30 days for a refund if it fails to meet your 
needs. The only restrictions are that the original pur- 
chase must be directly from Manx, shipped within the 
USA, and the package must be in resalable condition. 
Returned items must be received by Manx within 30 
days. A small restocking fee may be required. 


Discounts 

There are special discounts available to professors, 
students, and consultants. А discount is also available on 
a "trade in" basis for users of competing systems. Call for 
information. 


Inquiry 210 


То order or for information call: 


800-221-0440 


Pret, РАЛЫҚ B5. TM PHOEN 


The С for Microcomputers 
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ncluding a pause Dutton, clear button, memory test 
ТОЕ and of course, a 256K dynamically allo- 
cated buffer 

So for under $800. make your laser prmte ‘eight 
times more cost effective 
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Inquiry 386 for End-Users, Inquiry 387 for DEALERS 


і 


ONLY 


EVENTS AND CLUBS 


EVENTS 

SECOND INTERNATIONAL CONFERENCE ON 
ARTIFICIAL INTELLIGENCE, Marseilles, 
France. Viviane Bernadac, Institut Interna- 
tional de Robotique et d'Intelligence Ar- 
tificielle de Marseille, 2 rue Henri- 
Barbusse, 13241 Marseille cedex 1. France 
tel: 91.91.36.72, telex: 440 860. 

December 2—5 


ELECTRONIC MESSAGING '86: THE ERA OF 
INTERCONNECTION BEGINS, Washington, DC. 
Electronic Mail Association, 1919 Penn- 
sylvania Ave. NW, Suite 300, Washington. 
DC 20006, (202) 293-7808. December 3—4 


SEVENTH ANNUAL COMPUTER Law IN- 
STITUTE, Chicago, IL. Law & Business, 855 
Valley Rd., Clifton. NJ 07013. (800) 
223-0231; in New Jersey, (201) 472-7400. 
December 4—5 


FiFTH SOUTH |ERSEY MicRO SHOW. Parsip- 
pany, NJ. Ken Gordon Productions Inc., PO. 
Box 13, Franklin Park, М) 08823, (800) 
631-0062; in New Jersey. (201) 297-2526. 
December 7 


MicRO COMPUTER FAIR, Oak Lawn. IL. 
Thomas J. Zarecki, Т). Enterprises, PO. Box 
255, Chicago Ridge, IL 60415, (312) 
839-2611. December 7 


COMPUTER GRAPHIC ARTS 86/87, New 
York, NY. Pratt Center for Computer 
Graphics in Design. 9 Skyline Dr., 
Hawthorne, NY 10532, (914) 592-1155. 
December 7-10 


1986 FALL INDUSTRIAL ENGINEERING CON- 
FERENCE, Boston, MA. Registrar, Institute 
of Industrial Engineers, 25 Technology 
Park/Atlanta, Norcross, GA 30092. (404) 
449-0460. December 7-10 


[986 ASME WINTER ANNUAL MEETING: 
ELECTRONIC PACKAGING—A MULTIDIS- 
CIPLINARY CHALLENGE, Anaheim, CA. 
American Society of Mechanical Engi- 
neers, 345 East 47th St., New York, NY 
10017, (212) 705-7053. December 7-12 


DIGITAL ELECTRONICS AND INTEGRATED 
CIRCUITS FOR NON-ELECTRICAL ENGINEERS, 
Washington, DC. Continuing Engineering 
Education. The George Washington 
University, Washington, DC 20052, (800) 
424-9773: in DC, (202) 676-6106: in 
Canada, (800] 535-4567. 

December 8—11 


December 1986 


NATIONAL DATA COMMUNICATIONS SYM- 
POSIUM ON LOCAL AREA NETWORKS AND 
MICRO-MAINFRAME LINKS, Washington, 
DC. Digital Consulting Associates Inc., 6 
Windsor St.. Andover, MA 01810. (617) 
470-3870. December 8—11 


ARIZONA ELECTRONICS EXPOSITION CON- 
FERENCE PROGRAM. Phoenix, AZ. MG Ex- 
positions Group, 1050 Commonwealth 
Ave., Boston, MA 02215, (800) 223-7126: 


in Massachusetts, (617) 232-5470. 
December 9—11 
OPTICAL INFORMATION SYSTEMS |86. 


Arlington, VA. Conference Management 
Corp.. 200 Connecticut Ave., Norwalk, CT 
06854, (203) 852-0500. December 9—11 


INTERNATIONAL OEM DESIGN "86 AND 
IMEX "86, New York. NY. Penton Exposi- 
tions, Suite 900, 122 East 42nd St., New 
York. NY 10168. (800) 634-4639; in New 
York, (212) 867-9191. December 9—11 


Hi TECH UPDATE '86: SMART BUILDINGS, 
Ottawa, Ontario. Conference Coll Inc.. 1138 
Sherman Dr., Ottawa, Ontario, Canada K2C 
2MA, (613) 224-1741. December 10—11 


SECOND ANNUAL INTERFACE IN JAPAN CON- 
FERENCE AND EXPOSITION, Tokyo, Japan. 
The Interface Group Inc.. 300 First Ave., 
Needham, MA 02194, (617) 449-6600. 
December 11—13 


TENTH BOSTON AREA MICRO SHOW, Box- 
borough, MA. Ken Gordon Productions 
Inc., PO. Box 13, Franklin Park, NJ 08823, 
(800) 631-0062; in New Jersey, (201) 
297-2526. December 14 


DEXPO Easr 86, New York, NY. Expo- 
consul International Inc.. 3 Independence 
Way. Princeton, NJ 08540, (609) 987-9400. 
December 17—19 


MICROCOMPUTER GRAPHICS SHOW AND 
CONFERENCE, New York, NY. Expoconsul 
International Inc.. 3 Independence Way. 
Princeton, М] 08540, (609) 987-9400. 
December 17-19 


If you send notice of your organization's public 
activities at least four months in advance, we 
will publish them as space permits. Please send 


them to BYTE (Events and Clubs), One 
Phoenix Mill Lane, Peterborough, NH 03458. 


CLUBS 

METRO TANDY COMPUTER USERS GROUP 
(TRS-80), George Mueden, 310 West 106th 
St—15D.: New York, МҮ 10025, (212) 
222-875]. 


NORTH SEATTLE AMIGA USERS GROUP, 
17050 2nd Ave. NW, Seattle, WA 98177, 
(206) 546-3482. Special emphasis on А! 
and astronomy. 


KERN INDEPENDENT PC USER GROUP. PO. 
Box 2780, Bakersfield, CA 93303. 


OBJECT ORIENTED PROGRAMMING SOCIETY 
(OOPS), Box 3516, Phoenix, AZ 85030. 


COMMODORE COMPUTER CLUB, PO. Box 
23396, Vancouver, BC., Canada V7B IWI, 
(604) 738-3311. 


ASSOCIATION OF SMALL COMPUTER USERS 
(ASCU) PO. Box 1415], Atlanta, GA 
30324, (404) 321-5400. 


ALOHA COMPUTER CLUB OF HAWAII, PO. 
Box 4470, Honolulu, HI 96813. 


QNX Users GROUP, сю DA Systems, Inc., 
1503 East Campbell Ave, Campbell, CA 
95008, Anna Lange, (408) 559-7434 or 
Dave Merchant, (205) 688-2827. 


COMPULINK USER GROUP. 67 Woodbridge 
Rd., Guildford, Surrey GUI 4RD, UK. 


EUGENE PCIR Сив, 1011 Valley River Way, 
Suite 220, Eugene, OR 97401. 


NEW YORK TIMEX/SINCLAIR ENTHUSIASTS 
(NYTSE). Stoney McMurray, Editor, 473 
Westminster Rd. Brooklyn, NY 11218- 
6307, (718) 469-5948, 


GATEWAY CP/M Users Group, PO. Box 
37022, St. Louis, MO 63141-1522, (314) 
569-4399 or 991-4399. 


A-PEELING ADS, Apple II users magazine. 
PD Software, PO. Box 13256-A, Houston. 
TX 77219. 


THE MACHONOR BULLETIN, CE Software, 
801 73rd St., Des Moines, [A 50312-1051, 
(515) 224-1995. 


JAYRAYS CONNECTION BBS AND THE 
BOARD NEWSLETTER, Ray Anderson, 3309 
Rose Lane, Falls Church, VA 22042- 
4012. 8 
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Before you consider the new 
Hercules Graphics Card Plus, 


A short while ago, Hercules intro- 
duced a product that will forever change 
the way information is displayed on a PC. 

The product is ealled the Hercules 
Graphics Card Plus. 

We gave it that name because it 
gives you the same hi-resolution text 
and 720x348 graphics that made the 
original Hercules Graphies Card 

OUS. 

Plus it gives you RamF ont. 

RamFont is a radical new hardware 
mode that combines the speed of text 


mode with the = of aes mode. 
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consider the technology behind tt. 


And opens up a whole new world for 


software. 
The world 
according to RamFont. 

In the old days (before the Graphics 
Card Plus), programs like Lotus"1-2-3; 
Symphony, Framework" and Microsoft? 
Word had to use graphics mode to dis- 
play multiple fonts and variable text 
sizes, or to mix text with graphics. 

But graphics mode is a whole lot 
slower than text mode. Up to eight 
times slower. 

Enter RamFont. 
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The heart of the d i денің Card Plus: the VIZ 
icrochi 


m їр, Hercules 


eneralion video processor 
possible. 


It lets all the programs we just men- | from four to 16 scan lines tall. 


tioned (and plenty more in the future) do To help you design your own Ram- 
all the things we just described, all on Font characters and symbols, we've 
one screen. e" "m included a font editor 
At precisely the  вғғтғ | called FontMan- 
same speed as text Along with a set of 
mode. 25 sample fonts to start 
How RamFont | your library. 
works. T And since the 4K 
Like text mode, Ram- RamFont mode сап 
Font uses a 16-bit accept 8-bit character 
word to represent a codes, running your 
character on the рден text mode software 
display. The new RamFont mode dipl 3072 programmable with your favorite font 
Unlike text mode, UTE is as simple as loading 
however, the 48K it into RAM. 
RamFont mode uses Just for the record, 
a 12-bit character code instead of an RamF ont supports the standard charac- 
8-bit code. ter attributes of reverse, high-intensity, 
Which allows you to choose from an blink and underline. 
astonishing 3072 different characters. Plus two new RamF ont attributes: 
While setting the size of your screen boldface and strike-through. 
cells from eight to nine pixels wide and What price success? 


While we're on the subject of technologi- 
cal breakthroughs, let's not forget the 
suggested retail price. 

Think of it. You get - “ 
everything the original 5000 
card gave you. | в 

Plus RamF ont. Suggested retail price. 

Plus FontMan. : 

Plus a parallel printer port that you 
can now disable if theres a conflict with 
another port in your system. 

All for just $299 — about half the 
price of the original Graphics Card. 

If you haven't gone into shock, call 
1-800-532-0600 ext. 212 (in Canada call 
1-800-323-0601 ext. 212) for the name of 
an Authorized Hercules Dealer near you 
and well rush you our free info lat. 


Hercules. 
We're strong on graphics. 


T — - — | Address: 2550 Ninth Street, Berkeley, California $4710 Ph: 415 540-6000 
Another Hercules innovation: the Telex: 754 

new LPT112. Its a parallel printer мб ales Lite, aos ee rt dde Framework/Ashton- 
port on а chip. | Tate; Microsoft/Microsoft; Н ont, FontMan/Hereules 
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BuILD THE GT180 
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Part 2: THE HARDWARE 

by Steve Сїййїа.................... 87 


PROGRAMMING PROJECT: 

UsiNG DOS FUNCTIONS 

FROM TURBO PASCAL 

by Douglas E. Үнай ................ 102 
PROGRAMMING INSIGHT: 

A PROGRAM 

FOR APPROXIMATING INTEGRALS 

by David M. бийй................. 113 
DEBUGGING MACINTOSH APPLICATIONS 
Dior WAS ыы жжет каакы зз 127 
LocaL EFFECTS OF NUCLEAR WEAPONS 

by Join R. Еатсйї.................. 143 


IN THE CIRCUIT CELLAR this month, Steve Ciarcia continues with his GT180 
project, which is designed to provide Professional Graphics Adapter-like 
resolution on the SB180 single-board computer. In this second of three parts, 
Steve focuses on the hardware. He gives a description of the major VLSI com- 
ponents and also includes the hardware schematic of the GT180 itself. While 
presented as an SBI80 XBUS peripheral device, the GT180 can also be used 
in many other "ported" graphics applications. 

In "Using DOS Functions from Turbo Pascal,” our Programming Project for 
December, Douglas F. Yriart explains how to call on operating system func- 
tions from programs written in Turbo Pascal running under PC-DOS or M& 
DOS. You may never need to write another line of assembly language code. 

David M. Smith's "A Program for Approximating Integrals,’ this month's Pro- 
gramming Insight, explores Aitken extrapolation. By using this technique, you 
can approximate integrals with a minimum of function evaluations. 

Next. Joel West looks at the trips and traps you're liable to encounter in 
"Debugging Macintosh Applications." Having wrangled with the Mac himself 
as well as having gleaned advice from commercial developers, West has 
developed a checklist on how to get an application up and running on the 
Macintosh. 

This month's features end on a sobering note. "Local Effects of Nuclear 
Weapons" by John R. Fanchi presents two BASIC programs: One lets you deter- 
mine the immediate thermal, percussive, and radiative effects of nuclear 
detonations on yourself and your immediate surroundings: the other examines 
longer-term effects, including fallout distribution. 
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12MHz SPEED... 
... plus A MEGABYTE FOR DOS! 
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THEY ALL NEED NUMBER SMASHER/ECM" 


Turn your PC or XT into the machine it should have 
been! The 12 MHz Number Smasher/ECM is the fastest 
accelerator onthe market It is also the most powerful, provid- 
ing a true megabyte for DOS! 


To break the 640K DOS barrier MicroWay designed a 
Memory Management Unit (MMU) that is tailored to DOS 
plus a 2000 byte resident driver- MegaDOS". MicroWay 
calls this breakthrough Extended Conventional Memory. 
When you type CHKDSK with the board installed, your sys- 
tem will report 1,036,288 bytes total memory and 1,010016 
bytes free! Any conventional DOS program can utilize a full 
megabyte for data or code without changing a byte. 


Downloading a mainframe application? ECM memory 
runs with any program that uses DOS for screen services 
including RM and MS FORTRAN and MS and LATTICE C! 
This means you have an additional 384 K available for over- 
sized applications. Programs which write directly to the 
screen require a simple patch to adhere to the new standard. 
MicroWay has already developed patches for the Lotus, 
WORDSTAR and AUTOCAD screen drivers. Release 1A of 
1-2-3 jumps from 535,516 to 916,444 bytes available and 
runs faster than Release 2 for most worksheets. 


Micro 
Way 
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Number Smasher/ECM is 100% compatible with all 
hardware and software including EMS and EGA boards. The 
compatibility is a result of control: its speed is switch, key- 
board or software selectable from 4.77 MHz to 12.0 MHz. 
Applications which have not been upgraded to ECM can still 
be run by setting DOS to 640K or 704K and using the 
memory above DOS for /О enhancers. 


Number Smasher/ECM runs floating point bound pro- 
grams fasterthan an AT or any other 80286 based machine. 
In fact, Number Smashers 12 MHz 8087 runs a factor of 
three faster than the standard 80287 on the AT, delivering up 
to 125 kflops. Software is included for RAM Disk, print 
spooler, and disk caching, which speeds up floppy and hard 
disks by a factor of 2 to 10! 


Number Smasher/ECM is the most cost effective pro- 
ductivity tool you can buy. The base board which runs al 
954 MHz comes with 512K and costs only $599! The com- 
plete system which includes a motherboard accelerator, one 
megabyte of memory and a 12 МН2 8087 is just $1199. Call 
today to discuss your particular configuration. Remember: 
"The advantage of buying from MicroWay is outstanding per- 
sonal service.” (PC Magazine, 6/10/86 - p. 162) 


See our product ad on page 191. 
The World Leader in 8087 Support 


P.O. Box 79, Kingston, Mass. 02364 USA (70 746-7341 
Tempo House, London, U.K. call 01-223-766 


Number Smasher, ECM and MegaDOS аге lIrademarks of MicroWay, Inc. MicroWay is a registered trademark of MicroWay, Inc. 
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CIARCIAS CIRCUIT CELLAR 


BUILD THE GT180 
COLOR GRAPHICS BOARD 
PART 2: HARDWARE 


BY STEVE CIARCIA 


A description of the components and 
the hardware schematic 


Last month | introduced 
my new Professional 
Graphics Adapter (PGA)- 
like GTI80 graphics 
adapter for the SBI80 and 
SBI80FX computers and 
discussed the basics of 
CRT controllers. This month 111 continue 
with a description of the major VLSI com- 
ponents. ГЇЇ also include the hardware 
schematic of the GT180 itself. While 
presented as ап 5В180 XBUS peripheral 
device, the GT180's combination of high- 
level integrated circuitry, parallel port inter- 
facing, and Borland International's Graphix 
Toolbox standard software facilitates its use 
in many other "ported" graphics applica- 
tions (see photo 1). 


FEW CHIPS ARE USED 
The key to the GT180's design is a recently 
announced CMOS VLSI graphics processor. 
the Hitachi HD63484 ACRTC (advanced CRT 
controller], and two companion chips: 
HD63485 GMIC (graphic memory interface 
controller} and HD63486 GVAC (graphic 
video attributes controller). These are sup- 
plemented by a highly integrated CMOS 
palette D/A converter—the Brooktree 
BT450. 

The block diagram in figure | shows that 
these chips, in combination with а 512K- 
byte frame buffer (sixteen 64K by 4-bit 


dynamic RAM chips}, need little extra sup- 
port to achieve an entire graphics drawing 
and display subsystem. The 512K-byte 
frame buffer can hold three or four screens 
as well as a library of graphics objects like 
windows, fonts, and icons. А standard shift 
register allows input from an ІВМ PC-com- 
patible keyboard. Finaily, a few TTL chips 
and a PAL (programmable array logic) gen- 
erate the control signals to interface the 
ACRTC, keyboard shift register, and palette 
D/A converter to the SBI80's XBUS. The 
GT180 can directly connect to a number of 
standard CRTs—both TTL and analog—like 
the Princeton Graphics SR-12 and SR-I2P. 


THE HD63484 ACRTC 
The ACRTC, an incredibly powerful CMOS 
chip containing more than 100,000 tran- 
sistors, needs to perform a number of tasks. 
First, it must generate the CRT timing 
signals, including HSYNC and VSYNC. Next, 
it must perform display-control tasks like 
scanning the frame buffer whilé keeping 
track of cursors, split screens, and windows. 
Finally, it must assist the application pro- 
(continued) 
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grammer by providing built-in draw- 
ing algorithms and commands. The 
ACRTC integrates all these functions 
on a single device. 

Examining the ACRTC block dia- 
gram (see figure 2) reveals that it con- 


e 6621 
Ho83485 P5 
p 


tains three separate microprocessors 
(16-bit CPUs)—one CPU for each of 
the primary tasks: CRT timing genera- 
tion, display control, and drawing. The 
ACRTC contains more than 200 bytes 
of command and control registers 


Photo 1: The GT180 graphics adapter. The various connectors along the right-hand 
side are (from top to bottom): a DB-9 connector for analog RGB output, 
another DB-9 connector for ЕСВІ TTL output, and a DIN connector for an ІВМ 


PC-compatible keyboard. 


MPU 
INTERFACE 


HSYNC. VSYNC 


Figure 1: A block diagram of the GT180. 
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used in conjunction with 38 high-level 
drawing commands (see figure 3). The 
registers and commands will be ex- 
plained and put to good use in next 
month's software description. 


GMIC AND GVAC 

It is possible to use the ACRTC by 
itself in a graphics design. However, 
for a design exploiting all the ACRTC 
features, the amount of TTL support 
logic required is large. Furthermore, 
due to the complexity and high speed 
required of the support logic, such a 
circuit would be difficult to design and 
debug. 

For example, during a drawing oper- 
ation, the ACRTC treats the frame buf- 
fer as a simple linear sequence of 
16-bit words, just like a regular 16-bit 
CPU. However, during a display re- 
fresh, the frame buffer needs to read 
64 bits at one time to keep up with 
the high speed requirements of a fast 
CRT. Thus, the frame buffer's address- 
decode and data-buffer circuits must 
be dynamically reconfigured for 16- 
and 64-bit operations. On the display- 
controller side, ACRTC features (like 
windows, horizontal smooth scroll, 
and zooming) require circuits to in- 
teract with and control the 64-bit high- 
speed video shift registers. 

To help the designer eliminate much 
of the TTL support logic and lessen 
the design complexity, 1 have used the 
HD63485 GMIC and HD63486 GVAC 
support ICs. The GMIC manages the 
multiplexed addressing of the frame 
buffers DRAMs and generates the re- 
quired control signals like RAS, CAS, 
and WE. Each GVAC includes two 
16-bit shifters, so two GVACs provide 
a 64-bit shift register. The GVACs also 
map ACRTC 16-bit drawing accesses 
to the 64-bit frame-buffer bus. The 
GMIC and GVAC are manufactured 
using a special process called Hi- 
BiCMOS, which combines the speed 
and drive of bipolar (64 megahertz, 
[OL=24 milliamperes) with the low 
power operation of MOS (less than | 
watt). 

This subsystem (ACRTC, GMIC. 
GVAC, and frame buffer) can directly 
interface to a digital RGBI (red-green- 
blue-intensity) monitor. The addition 
of the BT450 palette D/A converter 
allows the connection of an analog 


CRT for finer color selection. In the 
past, the designer would have to build 
a palette D/A converter by combining 
a static RAM palette with three 
separate video D/A converters—a dif- 
ficult and expensive task. Now, the 
BT450 combines the 16- by 12-bit 
palette RAM and three separate 4-bit 
30-MHz to 70-MHz D/A converters. 
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Watch for the availability of new 
palette D/A converter chips like the 
BT450 to cause a trend to analog 
displays, even for low-cost computers. 


THE СТІ80 HARDWARE 
The СТІ80 board consists of а 


number of distinct sections: the 
graphics display and control section 
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Figure 2: A block diagram of the ACRTC chip. 
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(the ACRTC, GMIC, and GVACs), moni- 
tor interface (the palette D/A converter 
and TTL buffers), 5В180 XBUS inter- 
face circuitry, and the IBM PC key- 
board adapter. The complete GT180 

schematic is shown in figure 4. 
The interface between the АСЕТС, 
PC keyboard register, palette D/A con- 
(continued) 
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Figure 3: (a) A pin-out diagram of the ACRTC; (P) the ACRTC's command list. 
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verter, and the 5В180 (ог 5ВІ8ОЕХ) 
XBUS expansion bus requires some 
"glue" logic. Fortunately, a PAL is easi- 
ly used for a major portion of this cir- 
cuitry Besides decoding port ad- 
dresses for the ACRTC, D/A converter, 
and keyboard port, the PAL inverts 
the polarity of the R/W signal during 
direct memory access. This is required 
because the 64180 includes the 
DMAC (DMA controller) on-chip. The 
interface between the SBI80 and the 
ACRTC provides a number of options, 
including status polling, interrupts, 
and DMA. Some or all of these tech- 
niques can be used. depending on 
the requirements of your application. 

| have provided the IBM PC-com- 
patible keyboard port to permit evolu- 
tion of the GT180. If an application 
doesn't need the ASCII terminal nor- 
mally connected to the $B) 80 (all ref- 
erences to the SB180 include features 
that are also incorporated in the new 
SB180FX), the PC keyboard and со! 
or display can be used as the main 
console. The 5В1805 RS-232 port 
previously used for the terminal con- 
nection could be used for another 
purpose, like a mouse, plotter, or 
digitizing tablet. 


GRAPHICS DISPLAY AND 
CONTROL 

The heart of the GT180 board lies in 
the four-chip set consisting of the 
ACRTC, GMIC, and two СУАС. 
Because the GMIC and GVACs were 
designed around the АСЕТС, intercon- 
nection is simple. The four chips share 
a common 16-bit data bus with three 
additional data lines going between 
the ACRTC and GMIC. The GMIC con- 
trols RAM addressing via eight ad- 
dress lines, four write-enable lines, an 
output-enable line, and RAS (row ad- 
dress strobe) and CAS (column ad- 
dress strobe). The GVACs control all 
data access to the RAM and extract 
assorted attribute information from 
the data lines. 


MONITOR INTERFACE 

The GT180 supports both digital and 
analog RGB monitors. The digital- 
monitor interface simply consists of 
the red, green, blue, and intensity out- 
puts of the GVACs plus HSYNC and 
VSYNC from the ACRTC buffered 


through а 745241 (ICIO). Jumper ЈРЗ 
allows selectable inversion of both the 
HSYNC and VSYNC signals. If the 
jumpers are installed, ІСІ inverts the 
signals. 

The analog RGB section is a bit 
more involved. The RGBI signals com- 
ing from the GVACS are fed into the 
palette D/A converter (IC6). These 
signals are used to reference the col- 
or look-up table, which provides the 
color information to the D/A con- 
verters. The RGB outputs of ІСб are 
capable of driving the monitor direct- 
ly with 75-ohm termination (81, R2, 
and R3). The SYNC signal is made up 
of HSYNC combined with VSYNC via 
an exclusive-NOR operation and buf- 
fered through ICIO. Finally, the MODE 
signal controls whether the Princeton 
SR-I2P. monitor runs in 400-line or 
480-line mode. You should remove 
]Р2 for 480-line operation. 

Noise is a critical factor to consider 
in the design of video circuitry. To 
minimize the noise imposed on the 
palette D/A converter through the 
power supply, ferrite beads are used 
to isolate power for IC6 from the rest 
of the board. The beads filter out any 
high-frequency noise created else- 
where on the board that could result 
in garbage in the final picture. 


INTERFACE CIRCUITRY 
The GT180 is designed to be plugged 
into the 40-pin XBUS on either an 
SBI80 or the SBISOFX. The SBI8O 
doesnt provide any output buffers, so 
line loading is an important con- 
sideration when producing a periph- 
eral (the 180 XBUS is buffered). The 
GT180 uses the data, address, and 
bus-control lines in numerous places 
on the board, so two 74LS245s (IC4 
and 1C30) have been added to buffer 
the majority of interface lines. The 
direction of data flow through the 
data-bus buffer (IC4) is controlled by 
ап RD line from the 5В180 and an 
enable output from the PAL (1С5). 
We need some additional circuitry 
to decode I/O ports for the devices on 
the board. The АСЕТС needs two 
ports, the palette D/A converter needs 
two ports, and the keyboard needs at 
least one port. It would also be nice 
to use jumpers to change the location 
of the GT180 [/O ports within the ex- 
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pansion space to avoid conflicts with 
other peripherals plugged into the 
same system. Ordinarily, such decode 
circuitry would require many TTL 
gates occupying a good deal of board 
space. Instead, this is a perfect ap- 
plication for a PAL. 


PAL DECREASES 

INTERFACE COMPLEXITY 

A PAL is a device similar to a PROM 
in that it can be custom-programmed 
for an application by the designer. 
The GTI80 uses a 1618. The "I6" 
means the device has 16 possible in- 
puts, the "8" means it has 8 possible 
outputs, and the “L in the middle in- 
dicates that the outputs are active-low. 

A PAL gains more flexibility from 
the fact that most of the outputs can 
also be defined as inputs. However, 
since there are only 18 pins on the 
chip for I/O, the sum of inputs plus 
outputs cannot exceed [8. You can, 
for example, have [4 inputs and 4 out- 
puts. The GT180's PAL uses 11 inputs 
and 7 outputs. 

Inside the chip is a series of AND 
and OR gates. The inputs to the chip 
are directed to the inputs of the AND 
gates, and the outputs of the AND 
gates are directed to the inputs of the 
OR gates. The OR gates' outputs are 
sent to a buffered inverter and then 
to the chip's outputs. This arrange- 
ment of gates makes implementing 
standard sum-of-products logic equa- 
tions easy. 

The programmable array comes 
into play when you decide how the 
inputs to the chip are to be con- 
nected to the inputs of the gates 
within the chip. An array of fuse links 
is used for this. The chip's input pins 
are connected to the columns of the 
array, and the inputs to the gates 
are connected to the rows. At each 
row-column intersection is a fuse con- 
necting the row to the column. On an 
unprogrammed chip, all the fuses are 
intact, so all the chip's inputs are 
connected to all the logic inputs. In 
the process of programming the chip, 
all unwanted fuse links are literally 
blown out by the PAL programmer, 
leaving just the links that connect the 
desired chip input to a particular gate 
input. 

Most of the PAL inputs are standard 


bus signals necessary for [/O port 
decoding. Two select lines are also 
defined that let you select one of four 
base locations for the GT180 I/O ports. 
ІРІ is used to set these select lines. 

The DMÀ input is not a standard 
bus signal. When the ACRTC gener- 
ates a DMA request, it is latched by 
ІСЗ and sent to the DMA input on the 
PAL (as well as to the DREQO input 
on the SB180). The ACRTC requires 
that R/W be inverted during a DMA 
transfer, so this is taken care of within 
the PAL. 

There are also seven outputs de- 
fined on the PAL. The BDSEL line 
goes active anytime the board is ref- 
erenced and is used to enable the 
data-bus buffer (IC4). ACRCS provides 
chip select to the ACRTC, and ACR/W 
provides the R/W signal to the ACRTC. 
ACDACK is the DMA acknowledge 
signal to the ACRTC. DACCS is the 
chip select for the palette D/A con- 
verter, while KEYCS is the chip select 
for the keyboard adapter. 

The last PAL output is labeled 
EXSEL. A little history is necessary to 
explain this signal. When I designed 
the COMMI80 board (see the Decem- 
ber 1985 Circuit Cellar). I hadn't con- 
sidered that | would be designing 
something like the СТІ80. Conse- 
quently, | made the assumption that 
only one expansion board would ever 
be plugged into the SB180 at any one 
time. Therefore, the data-bus buffer is 
enabled whenever EXSEL2 from the 
SB180 goes active, even though there 
are gaps in the expansion space that 
the board uses. When I sat down to 
look at doing a graphics board, | 
realized that if someone wanted to 
use the GT180 with a hard disk on an 
SB180, I had to make some allowance 
for plugging both a COMMI80 and a 
GTI80 into an SB180. (The SBI80FX 
incorporates both the floppy disk and 
SCSI controllers on the same board 
and therefore does not require the 
COMM180 to add a hard disk. Refer 
to the What's New section in this issue 
for further details.) 

The GT180 uses eight 1/0 ports. Тһе 
base address for the ports is jumper- 
selectable and can be set for either 
EO, E8, FO, or F8 hexadecimal. (For 
the remainder of the article, all port 

(continued) 
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Figure 4: The schematic of the GT180. 
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Figure 4 continued. 
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BDSEL = 50 + 51 * АЗ * Ай • SEL ACRÁW = BDSEL * DMA * WR 
+ SO * 51 + АЗ * Ad * SEL + BDSEL + DMA • WR 
+ SO + S1 + АЗ + А4 * SEL 
+ 50 * 51 * АЗ * А4 * SEL KEYCS = BDSEL * A2 » E + DMA 
+ RESET 
ACRCS = BDSEL « A! + A2 a E * DMA 


DACCS = BDSEL «А! « A2 * E * DMA 


ACDACK = RESET _ _ 
+ BDSEL « Al * Al + E • DMA EXSEL = SEL * BDSEL 


Figure 5: Equations for the GT180's PAL. 


addresses will be in hexadecimal.) 
Was Since a fully populated COMMI80 
7415139 uses ports EO-E7 and FO-FE the 
| | logical base address for the GT180 is 
E8. (The SBI80FX has three addi- 
tional address lines for decoding 
ports 40-ТЕ but the GT180 doesn't 
currently use any of them.) 

The GT180 сап be used in many dif- 
ferent hardware configurations. There 
are mounting holes that line up with 
those оп the SB180 as мей as those 
on the 5ВІ8ОЕХ, so mounting the 
GT180 to either of the main processor 
boards is a simple task. The 40-pin 
XBUS expansion connector is in the 

| same place on both the SB180 and 

bunc US | the SBI80FX. 
47K 741585 Additional expansion boards can be 
plugged into the pass-through con- 
nector located on the GT180. These 
boards can employ any of the I/O ad- 
dresses not being used by the graph- 
ics board. A second 40-pin connec- 
tor on the GT180 passes all the signals 
зе straight through, except EXSEL2. This 
741.811 signal is generated by the PAL. and 
it is presented on the second connec- 
tor only if the GTI80 is not being 
selected. Consequently, this is the ap- 
DLP | propriate connector to attach а 
Sou м | СОММ 80 board to. (The СОММІ80 
020—0 ( should never be plugged into the 
main pass-through connector since 
= bus-contention problems would 

occur) 

74LSDD To aid you in building your own 
GT180, | have listed the PAL equations 
for IC5 in figure 5. Also, figure 6 shows 
ТЕО НЦЫ САГЕ CIRCUIT the schematic of a discrete compo- 


= nent equivalent to the PAL if you want 
Figure 6: The schematic of a discrete logic equivalent to the GT180's PAL. to build the СТІ80 but do not have 
——— Ше facility to program a PAL. When 
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you are done, you are welcome to 
download utilities and other graphics 
software that | will post on BYTEnet, 
BIX, and the Circuit Cellar BBS to aid 
in checking out your handiwork. 


THE KEYBOARD ADAPTER 

The IBM PC keyboard uses a syn- 
chronous serial interface to talk to the 
host computer. While the typical IBM 
connection allows data flow to and 
from the keyboard, the circuit used on 
the GT180 only reads from the key- 
board. This greatly simplifies the 
circuit. 

Five lines connect the keyboard to 
the computer. Two are for +5 volts 
and ground, one is a power-on reset 
signal that initializes the keyboard, 
and the last two carry the data signal 
and clock signal. Data is sent from the 
keyboard using a 9-bit serial stream. 
You can think of the first bit as a start 
bit. The remaining 8 bits contain the 
code for the key being pressed (or 
released}, with the low-order bit arriv- 
ing first. The falling edge of the clock 
signal is used to indicate valid data is 
present on the data line. (Note: IBM 
PC keyboards are not ASCII-compati- 
bie.) 

The core of the keyboard adapter 
is а 74HC595 (IC2) 8-bit shift register 
with a built-in three-state latch. It also 
has an unbuffered output, OH' that 
reflects the state of the last bit in the 
shift register. This is normally used to 
cascade multiple registers. Data is fed 
into the D input directly from the key- 
board. The clock is inverted since the 
chip assumes valid data on the rising 
edge of the clock pulse. 

When the register is read or a reset 
is performed, ІС2 and ІСЗІ are 
cleared. Data arriving from the key- 
board is shifted into ІС2, and the data 
presently in the register is shifted up 
one bit (A to B, B to С. etc.). When all 
the data has been received from the 
keyboard. the shift register will con- 
tain the 8-bit keycode. The problem 
now is how to latch the data into the 
register's output buffers and teil the 
computer that a key was pressed. 

Remember that an extra start bit 
was sent by the keyboard. This high 
hit will appear on the ОН! output as 
the seventh data bit being clocked 
into the shift register. Data from the 
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ОН” output is clocked into IC31a one- 
half clock period after it appears on 
ОН" Half a clock period later, the last 
bit of the keycode is shifted into the 
shift register. Half a clock period after 
that, the data from IC31a is clocked 
into IC3Ib. The output of IC31b im- 
mediately strobes LCLK on ІС2, caus- 
ing the current state of the shift 
register to be latched into the output 
buffers. The output of IC31b is also 
connected to an open-collector in- 
verter (1C29) and can be used as an 
interrupt to the SB180. 

A subsequent read to the keyboard 
port will place the byte in the output 
buffers onto the data bus and will 
clear the shift register and 1C31 so 
they are ready for the next keystroke. 
The data in the output buffers is not 
cleared and is available until the next 
byte is received from the keyboard. 


SELECTING A COLOR MONITOR 
Whether or not a particular monitor 
is suitable for use with the GTI80 
depends on two factors: the monitor's 
bandwidth and its physical interface. 
The analog RGB interface has three 
analog signal lines—one each for red, 
green, and blue—with a peak voltage 
of 0,6 V for maximum brightness. 
There is also a negative composite 


sync at TTL levels that consists of the 
HSYNC and VSYNC signals com- 
bined. This type of interface is com- 
patible with the SR-12P monitor men- 
tioned before. 

The digital TTL interface includes 
four TTLlevel lines for the red, green, 
blue, and intensity lines. There are 
also two more TTLlevel lines for 
separate HSYNC and VSYNC signals. 
This type of interface is compatible 
with most monitors designed for 
IBM's CGA board. Unfortunately, 
some monitors on the market don't fit 
the format of either of the two inter- 
faces described above. You will prob- 
ably have problems with such moni- 
tors, so its best to avoid them 
altogether. 

Тһе GTI80 is designed and pre- 
sented as a 640- by 480-pixel resolu- 
tion display controller. However, you 
can configure it by software to resolu- 
tions of 640 by 400, 640 by 350. 640 
by 200, 320 by 200, etc. (all with 16 
colors). Ultimately, the frequency of 
the crystal oscillator you use on your 
GT180 board controls the resolution 
you can expect and the monitor you 
can use. А 25-MHz oscillator will give 
you a PGA-like 640 by 480 or 640 by 
400 resolution but requires a high- 

|continued) 
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Photo 2: This screen picture was produced using the GT180 and a Princeton 


SR-12P monitor. 
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CIRCUIT CELLAR 


Photo 3: Another screen picture using the СТІ80 and SR-12P. 


quality 30-MHz monitor like the 
SR-12P (see photos 2 and 3). 

[n order to use a less expensive 
ЕСА- or CGA-compatible color moni- 
tor intended for the IBM PC, you must 
use a lower oscillator frequency and 
give up some resolution. A CGA 
monitor, for example, has а [5-MHz 
bandwidth and will support only a 
resolution on the order of 640 by 200. 
The newer EGA monitors have a 
higher bandwidth and a resolution of 
640 by 350 (an EGA monitor is RGBI 
and not analog). You will have to slow 
the GTI80 down by a proportionate 
amount to use a slower scan rate. Use 
a crystal oscillator in the range of 12 
to 13 MHz for a 640 by 200 monitor. 
(Note: Software utilities included with 
the GT180 allow use of the lower- 
resolution monitors.) 

The flexibility offered by the inter- 
changeable crystal oscillators coupled 
with the ability to set up the ACRTC's 
internal timing registers from software 
allows you to use most monitors on 
the market as long as you keep the 
bandwidth limitations in mind. 

One tidy and relatively inexpensive 
way to get around most of the prob- 
lems listed above is to use a monitor 
that can support a range of scan rates 
and either of the interfaces men- 
tioned. No such animal? Well, NEC 
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makes a MultiSync monitor that will 
adapt to whatever scan rate you are 
using and accepts either analog or 
digital RGB inputs. 


CIRCUIT CELLAR FEEDBACK 
This month's feedback begins on 
page 58. 


NEXT MONTH 
Part 3 looks at the GT180 Graphix 
Toolbox software. 8 


Special thanks to Tom Cantrell, Ken David- 
son, and Mike Weisert for their contributions 
to this project. 


All screen pictures presented in this article 
were produced using the GT180 with a 
Princeton SR-12P monitor. The bit-mapped 
pictures were originally composed on an Atari 
520ST using DEGAS by Tom Hudson. They 
are reproduced and used here by permission. 


The following items are available from 


The Micromint Ine. 
25 Terrace Dr. 
Vernon, CT 06066 
(600) 635-3355 
(203) 871-6170 
Telex: 643331 


|. GT1BO graphics board: RGBI version less 
palette D/A converter. Comes with demo disk 
and user's manual, 


board аіспе.................. $395 
board with Modula-2 and GT180 
Graphix Toolbox............. $449 


2. GT180 graphics board: RGBI and analog 
version with palette DIA converter. Comes 
with demo disk and user's manual. 


board аіспе.................. $449 
board with Modula-2 and GTI80 
Graphix Toolbox............. 5499 


3. Borland international's Turbo Modula-2 
GTI80 Graphix Toolbox software for the 
SBI8O and SBI8OFX computers, optimized 
for the 64180 processor. Supplied on 
54-inch DS/DD SBI80 format disks with 
300-page manual. 


SBI80 Modula-2 alone........... 569 
SBI80 Modula-2 with Graphix 
Toolbox аіпе................ 689 


4. SBISOFX 5.75- by 8-inch single-board com- 
puter, accommodates 512K bytes of mem- 
ory, two serial ports, three parallel ports, 
parallel printer port. floppy disk controller, 
SCSI controller, ROM monitor, 6-МН2 64180. 
Comes with ZRDOS, ZCPR3, hard disk BIOS, 
and users manuals. Populated with 256K- 
byte memory, less 53C80 SCSI controller 
chip. 

SBI80FX board alone........... $409 

SBI80FX board with software... .5499 

SBI80FX board fully populated with 

512K bytes, 5С51 chip. and 


software .................... $599 
9.216-MHz 64180 processor upgrade 
(SBISOFX only)................ $50 


ОМК, СУАС, АСЕТС, and palette D/A con- 
verter chip sets are available for experi- 
menters who wish to hand-assemble the 
GT180. Call for price and availability infor- 
mation. Borland's Turbo Modula-2 is also 
available for most CP/M Z80 machines. Con- 
tact Echelon Inc., 885 North San Antonio Rd., 
Los Altos, СА 94022, (415) 948-3820. The 
SBI80FX is hardware- and software-compat- 
ible with the SB180. 

Surface delivery (U.S. and Canada only]: 
add $5 for US., $10 for Canada. For delivery 
to Europe via US. airmail, add $20. Three- 
day air freight devlivery: add $8 for U.S. (UPS 
Blue), $25 for Canada (Purolator overnight). 
$45 for Europe (Federal Express], or $60 
(Federal Express) for Asia and elsewhere in 
the world. Connecticut residents please add 
7.5 percent sales tax. 


There is an on-line Circuit Cellar bulletin 
board system that supports past and pres- 
ent projects. You are invited to call and ex- 
change ideas and comments with other Cir- 
cuit Cellar supporters. The 300/1200/2 400-bps 
BBS is on-line 24 hours a day at (203) 
871-1988. 


Т be included on the Circuit Cellar mail- 
ing list and receive periodic project up- 


dates and support materials, please cir- 
cle 100 on the Reader Service inquiry 
card at the back of the magazine. 


FEVE 


Its becoming an epidemic .. . everyone is switching to C! 


| 


! lal "Yu? € rc Г 
i 
| 


~ Bu fool system verful; it compiles wi 


that supports all data types 
and the latest features like bit fields, enumerations, structure assignment, 
and passing/returning structures, 
that loads separately compiled files, searches libraries, and 
builds an executable program. 
(including the 


standard C functions and the computer specific functions that provide direct 
access to the operating system and BIOS). 

your programs for minimal space or 
maximum speed. 


incredible Value Operators are standing Бу... Please use this Number for ORDERS ONLY! 


IN TEXAS, PLEASE 

CALL TOLL FREE 

1-800-622-4070 
For Tecbnical Support Please call 1-214-783-6001 


MIX Software, Inc. / 2116 E. Arapaho / Suite 363 / Richardson, Texas 75081 
Or contact our Worldwide Distributors direct in: 


Canada: Saraguay Software 1-416-923-1500 Switzerland: DMB Communication CH-1-825-53-29 
Australia: Techilow 047-586924 ^ | France: Info/Tech 1-43-44-06-48 


Split Screen Text Editor - RUSH R 


| 4 mm ee DES um 
А | ЕЗІ ВІ. ‘ [ 


| 1 1 — — = 


| Please check method of payment: 


| 
Morks Оп а MNDOS 5 Р ЕС! AL О CheckO Money Order[ 1 MasterCard/VISA 
uiuere] QEEED. | 
Our high powered | Your Card #: 
editor is great for edit- | | 
ing high level lan- Expires 
guages. It works just | Shipping Charges: (No charge for ASM 
like Micropro's | Utility) 


Wordstar® but 
macros allaw you to 
create your own Cus- | 
tom editor, and the 
split-screen feature lets — ^ 
you edit two files at 


In the U.S.A.: Add $5.00 per Order. 

In CANADA: Add $10.00 per Order. 
OVERSEAS: Add $10.00 per Text Editor. 
Add $20.00 per C Compiler. Add $30.00 
for combined C Compiler and Text Editor. 


==" 


the same time. Operating System: (Check one) 
oi it ate - C CP/M 280 C MSDOS/PCDOS 
The MSDOS/PCDOS version value! | 
is loaded with special features: _ Specify Your Computer Name 


* Ехесше any DOS command or RUN other 
programs from the editor, 

. Нау edit files as large as 300,000 
characters. 

* Compile MIX C programs directly from 
memory. The editor automatically positions 


the cursor t the first error in your 
program. p 
ASM UTILITY 
fci Your d p m s. The ASM utility T 


rogram: 

works with Microsofts MASM Ог МВО aen 
bler. Macros make it easy! Works just as il 
you were calling a C function, and you can 
even call C functions [rom assembly lan- 
guage. Lots of useful assembly language 
functions are included as examples. 


Inquiry 236 


Total 


Description Quantity PRICE Order 
Split-Screen Text 

Editor — $2995 f£. — — — 
C Compiler ----- $3995 $ 
C and Text Editor 

(Special) ———— $54.95 $. — 
ASM Utility $10.00 % 


Texas Residents Add 6.125% 
Sales TAX 


Shipping Charges (See at Right) 


wrrr è LE мый IP МЕР T nj Em. 
l'OTAL OF YOUR ORDER: 


Specify Disk Format 

NAME 

Telephone А/С ( ————-) 

Street 

City 

State 

Country. -- ZIP 

І bt EX 2116 East Arapaho 
eee” ч Suite 363 


software Richardson, Texas, 75081 
Ask about our Volume Discounts! 


Call 1-214-783-6001 B 


Finally, a language worth 


For years BASIC has been everyones first 
language. And for almost as long, they ve been 
tempted by other languages. Lured by promises 
of more speed, more power. 

We have a solution. А new language thats a 
substantial improvement over BASICA. Faster. 
More structured. Finally, a compelling reason to 
leave BASIC. 

Introducing Microsofts QuickBASIC 
Compiler, Version 2.0. 

At last, you can have the latest programming 
techniques, combined with the solid foundation 
of BASIC. Our new compiler is as compatible 
with BASICA as you can get. At the same time 


it offers the extra speed and power you ve been 
looking for. 


File 


Edit View 775950 Run 
Find... 
Selected Text 


Repeat Last Find 


Next Error 


NEXT without FOR 


—— Á— ~e 


Run faster with compiled code. 


If theres one thing you've asked for, its speed. 
And Microsoft? QuickBASIC simply blazes. 
Old BASICA ором will run up to ten times 


quicker once they ve been compiled.Sometimes 
even faster. 
Everything you need. Built-in. 


Making programs run faster is only part of the 
story, though. The new Microsoft QuickBASIC 
Compiler includes a full-screen editor, built-in. 
So now you can make the jump from writing to 
RUNning in no time flat. Edit your program, 
compile it, and run it. Faster than any other 
BASIC compiler around. All without leaving 
our ondine help and prompts. 


leaving BASIC for. 


On the rare chance your program doesnt run 
100% the first time out, we ve got another sur- 
prise for you. The Microsoft QuickBASIC 
debugger. Our full-screen tracing lets you debug 
your programs while watching the source code 
execute. A line at a time, or with breakpoints. 
As easy as can be. 

Our compiler is also smart enough to save you 
time. First, by finding any errors in one pass. 
Second, by putting your editors cursor on the 

roblem. Automatically. So you don't have to get 
oo in a maze of error codes and line-numbers. 


The BASIC virtues. And more. 


Speaking of line numbers, let's not. Because 
line numbers are strictly optional. And Microsoft 
QuickBASIC lets you use alphanumeric labels 
as well. Now you can GOTO ErrorCheck instead 
of line number 6815. 

Or you could stop using GOTOs altogether. 
There are a variety of options that could make 
the GOTO an endangered species. Features like 
multi-line IFTHEN blocks. And named sub- 
programs. Now your BASIC programs can be 
as structured and organized as you want. 

Weve only just begun to talk about the 
virtues of Microsoft QuickBASIC. There are 
dozens of enhancements to your favorite 
language. Things like larger arrays. Local and 
global variables. Reusable modules that let you 
create libraries of your most often-used routines. 
All explained in a revised manual that includes 
a complete language reference. 


Making your quick escape. 

If all these features follow your BASIC 
instincts, then zip on down to your nearest 
Microsoft dealer. Thats where you'll discover the 
best surprise of all. The price. Only $99 for the 
best reason to leave BASIC. 

For the name of your nearest Microsoft dealer, 
call (800) 426-9400. In Washington State and 
DA Сш 882-8088. In Canada, call (416) 
673-1638. 


Microsoft® Quick BASIC 
The High Performance Software™ 


Microsoft is a registered trademark and The High Performance Software is a trademark of 


Microsoft Corporation. ЇЙЇМ is a registered trademark of Internarional Business Machines Corporation. 


Microsoft QuickBASIC Compiler Version 2.0 
for IBM*^PC and Compatible Computers. 


BASICA Compatibility 

* Sound statements including SOUND and PLAY. 

* Graphics statements including WINDOW, VIEW, DRAW, 
GET, PUT, LINE, CIRCLE, LOCATE and SCREEN. 

* Support of EGA extended graphics modes. NEW! 

* BASICA structures are supported including WHILE/WEND, 
IF/THEN/ELSE, FOR/NEXT, GOSUB/RETURN, and 
event handling. 


Microsoft 
Results of Sieve Benchmark BASICA 3.1 QuickBASIC 2.0 
Seconds per iteration 18 0,52 


Complete Programming Environment 

* Built-in Editor that places the cursor on found errors auto- 
matically, NEW! 

¢Compile entirely in memory at speeds up to 6000 lines per 
minute. ! 

* Link routines once when starting a programming session and 
no need to link again when changing programs. NEW! 

М ae debugger with single-step, animate, and trace modes. 
N ! 


* Create stand-alone programs. 

Alphanumeric Labels 

* Can be used to make your programs more readable. Line 
numbers are not required but are supported for BASICA 
compatibility. 


Structured Programming Support 

* Block I/THEN/ELSE/END IF eliminates the need for 
GOTO statements. NEW! 

* Subprograms can be called by name and passed parameters. 
Both local and global variables are supported. 

Modular Programming Support 

* Separate compilation allows you to create compiled BASIC 


libraries to use and re-use your programs. 
* À library of routines to access DOS and BIOS interrupts is 
асы. МЕМ! 
Large Program Support 
* Code can use up to available memory. 
* Numeric arrays, each up to 64K bytes, 
can use up to available memory. 
NEW! 
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PROGRAMMING PROJECT 


USING DOS FUNCTIONS 


FROM TURBO PASCAL 


BY DOUGLAS F. YRIART 


You need never write a line 
of assembly language code 


When you decide 
whether to use a high- 
level language or assem- 
bly language to write an 
application program, 
you must weigh several 
trade-offs. One element 
to consider is which operating system ser- 
vices the high-level language provides ac- 
Cess to versus the services available direct- 
ly to an assembly language program. This 
article demonstrates how to call on oper- 
ating system functions from programs writ- 
ten in Turbo Pascal running under PC-DOS 
or MS-DOS. You can apply the techniques 
described to other implementations of 
Pascal or to other high-level languages as 
long as the language in question provides 
facilities for making calls to the operating 
system and the ability to examine the values 
returned in the CPU registers. 

The program DirectoryDemo (listings 1 
through 6 inclusive) returns a disk directory 
with filenames and sizes by searching for 
matches to the specified input pattern, 
much as the DIR command does. In addi- 
tion to demonstrating how to use DOS func- 
tion calls, the procedures and functions that 
make up the program can be used within 
other programs to automatically process a 
group of files or show you a list of available 
files and information about them. [Editor's 
note: The program DIRDEMO.PAS is available on 


disk, in print, and on BIX. See the insert card follow- 
ing page 320 for details. It is also available on 
BYTEnet. See page 4.| 


DOS AND HiGH-LEVEL 

LANGUAGE SERVICES 

DOS provides a number of functions for 
handling I/O from the console, mass stor- 
age, and other devices so that assembly lan- 
guage programmers have a standard means 
of dealing with these devices. Higher-level 
languages use some of these functions as 
well. To open a file in Turbo Pascal, you 
need only assign a filename to a file vari- 
able. In an assembly language program, you 
must take care of numerous details, such as 
setting up a file contro! block (FCB), before 
you can ask DOS to open the file. 

An operating system as rich as MS-DOS 
or PC-DOS provides many more !/O and 
memory management functions than are 
available in a higher-level language. There 
are two reasons for this. First, different 
operating systems provide different func- 
tions; to let you write portable programs, 
languages provide for only those functions 

(continued) 
Douglas F. Yriart (6805 Melrose Dr.. McLean, VA 
22101) is a commander in the U.S. Naval Reserve 
and the chief of the computer user center for the US. 
Office of Personnel Management in Washington, 
DC. He has a В.А. in international relations from 
loRns Hopkins University. 
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that are reasonably standard across 
operating systems. Second, some limit 
must be set on the facilities provided 
by a language so that it does not 
become unwieldy. However, in ex- 
change for portability and simplicity, 
you lose access to some useful capa- 
bilities. 

Implementations of some high-level 
languages provide a back door 
through which you can access func- 
tions or perform tasks they do not 
provide. Usually, the method used is 
either to allow the inclusion of in-line 
assembly language code or to pro- 
vide a means of linking assembly lan- 
guage modules with compiled pro- 
grams. To take advantage of these 
facilities; you must write assembly 
language code. 

Turbo Pascal lets you include in-line 
assembly language code in your pro- 
grams. However, this facility is not 
generally needed because the lan- 
guage contains the facilities to make 
calis to the operating system and to 


USING DOS FUNCTIONS 


load and examine the CPU registers. 
Thus, you can build procedures and 
functions to perform tasks not built 
into the language without resorting to 
assembly language. The price of using 
this capability is that your programs 
are not portable to other operating 
systems. 

DOS provides two sets of functions 
for file management. The traditional 
set is FCB-oriented. To use these calls, 
the application program must build 
the FCB and pass it to DOS. The 
new, extended set of functions was 
introduced with DOS 2.0 and is easier 
to use. For a detailed explanation 
of DOS functions, see references | 
and 2. 


MEMORY ORGANIZATION 

To understand the operation of DOS 
functions, you need to know how 
memory is organized in computers 
using the Intel 8088/8086 family of 
CPUs. The CPU registers are 16 bits 
wide and can contain unsigned in- 


Listing 1: The type. constant, and variable declarations for the program 


DirectoryDemo. 


program DirectoryDemo; 


{ Copyright June 1985 by D. Р. Yriart. 


type 
UserSpec 
Registers 


string[64]; 
record 


AX,BX,CX,DX,BP, SI,DI,DS,ES,Flags : 


end; 
string[13]; 
“OTARecord; 
record 


FI leName 
DTAPolnter 
DTARecor d 


DOSReserved : 


Attribute 

FlleTime, 

FileDate, 

SIzeLow, 

SI zeHi gh 

FoundName 
end; 


Integer; 


array[1..21] of byte; 


: byte; 
special format 


: Integer; 
: агау. 


.13] of char; 


w ^6; character @ | 


SeekAttrIb - $10; 


var 
TransferRec 
MatchPtrn 
RetName 
FllSize : Real; 
Count Integer ; 
NoF Ind, LostFile, 

SubDirec : Boolean; 


: DTAPointer; 
: UserSpec; 
: FileName; 
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tegers in the range from 0 to 65,535. 
To address more than 64K bytes of 
memory, these CPUs use a scheme of 
20-bit segmented addresses made up 
of a base segment address, which is 
a multiple of 16, and a relative offset 
from that base. With this technique, 
you can access any byte in the CPU's 
l-megabyte address space. The CPU 
divides this area into four segments 
that you can use concurrently—the 
code, data, stack, and extra segments. 
A pair of registers is provided for 
referencing each of these areas—one 
contains the segment address; the 
other, the current offset. 

DOS manages memory dynamical- 
ly. The actual address at which a pro- 
gram resides is not established until 
the program is executed. DOS loads 
the CPU code-segment register with 
the appropriate segment address 
when it loads the program into mem- 
ory. 

As part of the load process, DOS 
also sets up a number of work areas 
for its own use. Their positions are 
variable, depending on a number of 
factors outside program control. To 
use some of the DOS function calls. 
programs need to be able to access 
these work areas. The data transfer 
area (ОТА) in particular is needed 
when you use the extended file and 
directory services. 

The DTA is where the directory 
search functions return information 
on the files they find. DOS establishes 
a default DTA in the program-segment 
prefix (PSP), another area it sets up 
while initializing a program. Programs 
can also establish and change their 
own DTAs once they begin running. 
DOS provides a function for setting 
the address of the current DTA. More 
important for our purposes, DOS also 
provides a function that reports the 
address of the currently active DTA. 


CALLING DOS FUNCTIONS 

Reference 1 describes two preferred 
ways to invoke DOS functions. Both 
methods require that you place the 
number of the function to be called 
in the CPU's AH register. In addition, 
you may need to place values in other 
CPU registers, depending on the call. 
After making a call, the function often 
returns information in the CPU regis- 


ters. For example, if an error occurs, 
many of the functions turn on the 
carry flag in the flags register and 
return an error code in the AX regis- 
ter. 

Calling a DOS function is a three- 
step process, 


1, Set up the call: 
À.Place the desired function 
number in the AH register, and 
B. Place any other data in other reg- 
isters as appropriate. 

2. Make the call. 

3. Check the carry flag in the CPU's 

flags register. 
А. If it is on, an error has occurred: 
handle it as necessary. 
B. If it is off, there is no error; ex- 
amine the appropriate registers for 
returned information. 


In a Turbo Pascal program, you call 
DOS functions by using the pre- 
defined procedure MsDos, which re- 
quires a Hegisters record as its 
parameter, That record contains in- 
teger fields corresponding to most of 
the CPU registers. To set up the call, 
you assign values to the appropriate 
fields. Each register is 16 bits, or 2 
bytes, wide. The AH register is the 
high-order byte of the AX register. To 
get the function number into AH, you 
must multiply it by hexadecimal 100 
($100 in Turbo Pascal notation, which 
will be used throughout this article) 
and assign the result to the AX field 
of the Registers record. When the 
DOS function has completed its oper- 
ation, the corresponding fields in the 
record will contain any values that 
were returned in the CPU registers. 

Several DOS functions, including the 
one that makes an initial directory 
search, need information that does 
not fit in the CPU registers. This infor- 
mation is stored in an ASCIIZ string—a 
string of ASCII characters without an 
initial length byte that is terminated 
by a byte of binary zeros. The binary 
zeros are supplied by terminating the 
string with the NUL character, which 
is the ASCII character zero. When you 
set up the call, you use a pair of reg- 
isters containing the ASCIIZ string's 
segment and offset addresses to ref- 
erence the string. 

To demonstrate how to implement 
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Listing 2: Procedure PointDTA, which finds the location of the program's DTA. 


procedure PolntDTA(Var DTARec 


Const GetDTA = %2Ғ00; 
var 
Rege : Registers; 
Begin 
Regs.AX := GetDTA; 
MsDos (Rega); 


: DTAPointer); 


{ function number | 


DTARec := Ptr(Regs.ES,Regs.BX); 


End; 


Listing 3: Function SizeOfFile, which is used to calculate file size. 


function SizeOfFile(HIWord, LoWord : 


Va 


r 
BIgNo, Size : Real; 


Ведіп 


Integer) : Real; 


BigNo := (MaxInt ж 2.0) + 2; 


if HiWord « 8 then Size 


{ш (BlgNo + HiWord) * BIgNo 


else Size := HiWord * BigNo; 
if LoWord >= @ then Size := Size + LoWord 
else Size := SIze + (BigNo + LoWord); 


SizeOfFile := біте 
End; 


DOS function calls in a Turbo Pascal 
program, lets use functions $4E 
(FindFirst] and $4F (FindNext). Func- 
tion $4E locates the first file that 
matches the input specification. Func- 
tion $4F finds additional matches. You 
also need to use function $2F (Get 
DTA) to determine the location of the 
current DTA, because directory search 
functions return information about 
the files they find in the DTA. 


THE DEMONSTRATION PROGRAM 
DirectoryDemo is the name of the 
demonstration program. It includes a 
function, SizeOfFile and three pro- 
cedures, PointDTA, FindFirst, and 
FindNext. As input, the program ac- 
cepts a standard DOS file specifica- 
tion, which may include drive name. 
path name, and filenames. The file 
specification may include the global 
characters * and ?, The program out- 
put consists of a three-column screen 
listing of filenames (along with file 
sizes) and subdirectories that match 
the input specification, Subdirectories 


are displayed in low intensity with a 
file size of 0 bytes since they are not 
regular files. The display concludes 
with a count of the files and subdirec- 
tories found. 

DirectoryDemo compiles correctly 
with versions 2 and 3 of Turbo Pascal 
for the IBM PC. The program has run 
and functioned correctly on systems 
running PC-DOS versions 2.0 and 2.10 
and also under Compaq's MS-DOS 
2.11. It will run on PC-DOS version 3.0 
but under certain conditions may fail. 
Apparently DOS 3.0 returns addi- 
tional error codes beyond those used 
by DOS 2.x. DirectoryDemo uses 
several of the "new" DOS functions 
and therefore does not work on DOS 
1.0 or 1.1. 


DATA TYPES, CONSTANTS, 

AND VARIABLES 

Three defined data types are impor- 

tant to the program DirectoryDemo 

(listing 1), and two procedures actually 

do the directory search. The Registers 
(continued) 
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Listing 4: Procedure FindFirst, which finds the first directory entry. 


procedure FindFirst(Pattern : UserSpec; 
Var Found : FlleName; Var 51те : Real; 
Var NoMatch : Boolean; Var LastOne : Boolean; 
Var SubDIr : Boolean); 


Const  FindFirst = $4E00; { function number | 
Type 
ASCIIZ = array[1..64] of char; 
var 
FileSpec : ASCIIZ; 
Regs : Registers; 
PosInStr, 
Count : Integer; 
FoundLen : Byte absolute Found; 
Begin 


for PosInStr := 1 to length(Pattern) do 
FileSpec[PosInStr] :- Pattern[PosinStr]; 
FileSpec[tength(Pattern) + 1] := NUL; 
With Regs do 
begin 
OS := 549011150860: 
DX := Ofs(FileSpec); 
CX := SeekAttrib; 
AX := FindFirst; 


MsDos (Regs); 
If (Flags and 1) > @ then 
begin 
Case AX of 
2 : begin Ко match { 
NoMatch :» True; 
LastOne := True; 
end; 
18 : begin { No more files | 
NoMatch := False; 
LastOne := True; 
end; 
else 
writeln(^G'Can''t interpret error return code’); 
Halt; 
end; { Case | 
end 
else 
begin {Í No error return code | 
NoMatch :ж False; 
LastOne := False; 
end; 
end; { with Regs | 


if (not NoMatch) then 
wIth TransferRec^ do 
begin 
Found := FoundNome; 
Count := 0; 
While Found[Count] «» NUL do Count 
FoundLen := Count; 
For Count := length (Found) + 1 to 13 
do Found :» Found +’ °; 
if (Attribute and SeekAttrib) > 0 
then SubDir := True 
else SubDir := False; 
if not SubDir 
then Size := SizeOfFile(SizeHigh,SizeLow) 
else Size := 0.0; 
{ with TransferRec | 


:- Count + 1; 


end; 
End; 
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data type is a record containing in- 
teger fields that represent the CPU 
registers. This type of variable is 
passed as a parameter to the pre- 
defined procedure MsDos whenever 
a DOS function is called. The fields in 
this record contain the values to be 
loaded into the CPU registers. When 
the call returns, those fields contain 
the values that the DOS function call 
is returning. Both MsDos and its 
parameter record are described in the 
Turbo Pascal manual (reference 3). 

The other two data types, DTA- 
Record and DTAPointer work to- 
gether. DOS returns the information 
for each file found in the DTA in a 
specific format. ОТАНесога is а 
record whose fields correspond to the 
layout of that data. DIAPointer defines 
a pointer to DTARecord. When you 
set the pointer to point to the DTA. 
you can directly access the informa- 
tion returned by the directory search 
calls in the fields of DTARecord. 

For convenience, two global con- 
stants have been defined. NUL has 
the value of ASCII character zero and 
is used as a terminator in construct- 
ing the ASCIIZ string that is passed to 
the function that begins the directory 
search. The other constant, SeekAt- 
trib, has a value of $10. When you con- 
duct a directory search, you can 
specify the attribute of the files you 
want to find. The subdirectory at- 
tribute is $10, and it tells the search 
to return subdirectories as well as files 
that match the input search criterion. 

The three Boolean variables No- 
Find, LastFile and SubDirec are used 
to report the progress of the search 
after each call and whether the name 
being returned is a subdirectory 
name, so that it can be displayed in 
low intensity. 


GETTING THE DTA ADDRESS 
The program's first procedure, Point- 
ОТА (listing 2), is used to find the loca- 
tion of the current DTA and to set its 
pointer, TransferRec. The program 
calls DOS function $2F to get the ad- 
dress of the DTA. In writing pro- 
cedures or functions that use DOS 
function calls, | restrict each to a single 
DOS function. In addition, I declare 
the DOS function number as a con- 
(continued) 


How to use 137% of your 
Multisync monitor. 


Write - DEHOT.DOC 


WS-DOS Executive | hE 


SS] ETE EUM 


EPSON. 


With a standard EGA, you 
can only display this 
much data. 


QuadEGA ProSync takes full advantage of your Multisync 
monitor by delivering two additional enhanced graphics 
» modes: 640 х 480 and 752 x 410. The 

ultra sharp resolution lets you comfortably 

fit up to 3796 more data on your screen in 
16 bright, solid colors with crisp detail. 

t means you get more text and more 

EA — graphics. The end result is increased 

Sa, productivity. Because, not only 
^. can you work with more data, 

it's easier to read, too. 


Featuring AutoSelect™ 
It's easy to run your 
favorite programs with 
QuadEGA ProSync. Our 
AutoSelect feature automatically 
selects the correct display mode 
for most software. 


*QuedEGA Fros includes drivers to run Microsoft 
Y and fouare thar тыйа ІЛЕ Windausin ТОТ € 


Page 1 


QuadEGA ProSyne 


indows so 
#10 and 640 x 480 modes, and a coupon good for 70% off 
the Windows package. 


rs J : 


With QuadEGA ProSync, 
you can display this much 
data in EGA mode. 


Together with your Multisync, QuadEGA ProSync 
delivers the leading edge technology that lets you make the 
most of desktop pe ini, tear ic graphics, and 
software that works best in the ultra high | EG 
resolution mode.* Қала 


Now you have а choice -QuadEGA+ 
and QuadEGA ProS 


yne 
Quadram makes the world’s best- 
selling EGA boards. QuadEGA+ 
gives you compatibility with the four 
PC display standards. And to take ad- 


с eer 
ync gives you two ad- аА ProSync delivers a 
ditional high resolution modes. total of six graphics modes! 


To find out more about our complete line of EGA 
products, contact us at One (Quad Way, Norcross, 
Georgia 30093. Or call 404-564-5566. G 
Mimani Чыйралып әзіне of Ыштоо: Corp. СЗАДИ + and Сым А Fronmc n wadarin af Chakran Corp. Мидас ва 
Inquiry 294 


stant already multiplied by $100 (in 
this case %2Ғ00) so that you can load 
it into the AH register simply by as- 
signing the value to the AX register. 
DOS function $2F returns the address 
of the DTA in the ES and BX registers. 
The ES register contains the segment 
address, and BX, the offset. You set 
the pointer value using Turbo Pascal's 
predefined function Ptr. 


CALCULATING THE FILE SIZE 

Function SizeOfFile (listing 3) calcu- 
lates the size of each file found dur- 
ing the directory search. The function 
returns a value of type Real, since 
DOS file sizes can exceed 32,767 
bytes (Maxlnt for Turbo Pascal). DOS 
delivers the size of each file in a pair 
of 2-byte words, HiWord and LoWord, 
which are passed as parameters to 
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sizeOfFile This presents a minor 
problem. The value of each word is 
expressed as а l6-bit unsigned in- 
teger, a data format unknown to Turbo 
Pascal. Therefore, values greater than 
Maxint appear to be negative when 
these words are treated as signed 
integers. 

The problem is resolved by creating 
a real variable, BigNo, containing the 
value 2!6, and subtracting negative 
values from it to find the true value 
of the word. To find the file size, you 
determine the value of the high-order 
word, multiply it by BigNo, and add 
the value of the low-order word to it. 


FINDING THE FIRST FILE 

The procedure FindFirst (listing 4) 
searches for the first occurrence of a 
filename to match the input criterion. 


Listing 5: Procedure FindNext, which is used to find subsequent directory entries. 


procedure FIndNext(Var Found 


Const FindNext = $4F00; 
var 

Regs  : Registers; 

Count : Integer; 

FoundLen 


Begin 
With Regs do 
begin 
AX := FindNext; 
MsDos (Rege); 
if (Flage and 1) > @ then 
if АХ = 18 then LostOne 
else 
begin 


: FileName; Var Size : 
Var LastOne : Boolean; Var SubDir 


Real; 
: Boolean); 


{ function number | 


: Byte absolute Found; 


:- True 


writeln(^G'Can''t interpret error return code’); 


Halt; 
end 
else Lastne := False; 
end; 1 with Regs { 


with TransferRec^ do 
begin 
Found := FoundName; 
Count := 0; 


While Found[Count] <> NUL do Count := Count + 1; 


FoundLen := Count; 


For Count := length(Found) + 1 to 13 


do Found := Found + ' ° 


If (Attribute and SeekAttrib) > @ then SubDir :» True 
візе SubDir := False; 
if not SubDir then 
Size := SizeOfFile(SizeHi gh, Si zeLow) 
eise Size :- 0.0: 
end; 
End; 


{ with TransferRec } 
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It invokes DOS function $4E to begin 
the search and lays the groundwork 
for subsequent calls to DOS function 
$4F, which returns additional 
matches, if any. FindFirst loads the ap- 
propriate registers, makes the call, 
checks for errors, and, if it finds a 
match, returns the filename and size 
and a flag signifying whether that file 
is a subdirectory. If the search fails, 
FindFirst uses a pair of flags to signal 
the failure. 

DOS function $4E requires as input 
an ASCIIZ string containing the pat- 
tern to be matched. The ASCIIZ string 
is loaded into the local variable File- 
Spec. Turbo Pascal's predefined func- 
tions Seg and Ofs are used to load 
FileSpec's segment and offset ad- 
dresses, respectively, into the DS and 
DX fields of the Registers record, 
which is called Regs. 

The attribute of the files you are 
searching for is an optional parameter 
of DOS function $4E. You load it into 
the CX register before making the call. 
Since in this case you want to locate 
all files and subdirectories in the ap- 
propriate directory that match your 
specification, you load CX with the 
constant SeekAttrib. 

After making the call to function 
$4E, FindFirst checks the carry-flag bit 
in the Flags field of the Regs record 
to find out if the function has returned 
an error code. The codes report the 
status of the search if the function fails 
to find a match. DOS 2.x reports one 
of two possible conditions: error 2, in- 
dicating that no match was found, or 
error 18, indicating that the last file 
that matches the input specification 
has been found. (FindFirst is coded so 
that if any error code other than 2 or 
18 is returned, the program halts with 
the message "Can't interpret error 
return code." [n a production system. 
you would want to provide a more 
graceful way of handling this. Pro- 
cedure FindNext works the same way.) 

If the carry-flag bit is not turned оп, 
there is no error code to check, and 
a file matching the input specification 
has been found. FindFirst transfers 
the information about the file from 
the fields of the DTA record to vari- 
ables for return to the main program. 
For this example, three pieces of in- 
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Disc drives should never forget one thing: 
your important information. 

At Seagate, we build our drives to protect 
your data against all mishaps. And we put 
each drive through a series of grueling tests 
to make sure it doesn't forget. 

That’s why quality-conscious customers 
have bought more than 3 million of our 
5/4 hard disc drives. 

So the next time you're looking for a new 
computer, disc memory upgrade or add-on, 
ask fur Seagate by name. 

It's all you need to remember. 

Seagate Technology, 920 Disc Drive, 
Scotis Valley, CA 95066. 800-468-DISC. 

In California, 800-468-DISK. 


SS Seagate 


Inquiry 319 for End-Users. Inquiry 320 for DEALERS ONLY. 


formation about each file are re- 
turned: its name and extension, its at- 
tribute (whether it is a subdirectory or 
a normal file), and its size. 

Function $4E returns the filename 
and extension in a single field, sepa- 
rated by a period and terminated by 
a NUL. There may be garbage char- 
acters in the remainder of the field if 
the name and extension do not fill the 
entire field. The Boolean variable 
SubDir is set to True and the file size 
is set to zero if it is a subdirectory. If 
not, the file size is calculated by func- 
tion SizeOfFile. The date and time of 
the file's last update are also available 
in the DTA; however, for the sake of 
simplicity. decoding these fields has 
been left out of the demonstration 
program. Both the date and the time 
are stored in special packed formats 
(see reference 1). 


FINDING ADDITIONAL FILES 
The procedure FindNext (listing 5) 
searches for additional files that meet 
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the specification set up by FindFirst. 
All you need to do is load the AX field 
of the Regs record with the function 
number $4F and make the call. As in 
FindFirst, the procedure checks the 
carry flag for an error condition. DOS 
function $4F returns only a single 
error code, 18, when the last match- 
ing file has been found. If no error is 
reported, the process of capturing 
and returning the information from 
the DTA is the same as in FindFirst 


THE MAIN PROGRAM 

The main program (listing 6) has three 
basic sections: a setup phase, a loop 
that searches for files matching the in- 
put specification, and a closeout 
phase. 

In the setup phase, you are asked 
to enter a specification, procedure 
PointDTA sets the pointer to the DTA, 
and the program invokes procedure 
FindFirst to look for the first match. 
Since this is merely a demonstration 
program, there is no check to ensure 


Listing 6: The main body of the program DirectoryDemo. 


BEGIN 
Сіг5ег; 


writeln(* — Demonstration of Directory Search Calls --'); 


write(' Find? '); 
readin(MatchPtrn); 
writeln; 

Count :- е; 
PoIntDTA(TransferRec); 


FIndFirst(MatchPtrn,RetName,FiIlSize,NoFind,LastFile, 


SubDIrec); 


if NoFind or LastFile then writein('File not found.’) 


eise 
begin 


While (not LastFile) do 


begin 


if SubDirec then LowVideo; 


write(RetName, ' 
NormVideo; 
Count 


if (Count mod 3) = 


*,FllSize:8:0,' 


:= Count + 1; 
Q then Writein; 


^): 


| FindNext(RetName,FilSize,LastFi le, SubDirec); 


end; 
end; 


if (Count mod 3) <> © then writeln; 


writeln: 


write('«x« ',Count,' Files or '); 


LowVideo; 

wr ite(’Sub-Directories’); 

NormVi deo; 

writein(’ found әйж”); 
END. 
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that your input is valid. (Note that in 
DOS function calls, you may delimit 
path names with slashes as well as the 
backslashes we are used to.) 

If FindFirst is successful, the main 
program enters a loop that displays 
information about each file found and 
invokes procedure FindNext to search 
for another match until no more are 
found. Subdirectories are displayed in 
low intensity; all other files are shown 
in regular intensity. When the main 
program has found the last matching 
file, it closes out the display with a 
summary message and exits. 


CONCLUSIONS 

The program DirectoryDemo serves 
two purposes: It illustrates how to use 
DOS functions from within a Turbo 
Pascal program, and it shows how to 
invoke the directory search services 
provided by DOS to locate and pro- 
cess a group of files whose names 
match a given specification. 

The techniques in this article also 
apply to invoking DOS and BIOS ser- 
vices through interrupts using Turbo 
Pascal's predefined procedure Intr. In 
this case, in addition to loading the 
appropriate fields in the Registers 
record, the program must specify the 
desired interrupt number. 

With the procedures MsDos and 
Intr and similar "hooks" to the oper- 
ating system that other high-level lan- 
guages may provide, you can have full 
access to the rich variety of services 
provided by DOS functions and inter- 
rupts without ever having to write a 
line of assembly language code. Pro- 
grams can perform almost any task 
the hardware is capable of. The price 
is that programs that make use of 
these services through function calls 
and interrupts are not portable to 
other operating systems without ex- 
tensive modification. m 
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INSIGHT 


A PROGRAM FOR 
APPROXIMATING 
INTEGRALS 


BY DAVID M. SMITH 


Gauss approximation with Aitken 
extrapolation yields increased precision 


THE PROBLEM OF computing the 
value of a definite integral arises often 
in scientific, engineering, and other 
technical applications. Most of these 
integrals cannot be found exactly 
using techniques of calculus. Instead, 


ILLUSTRATED BY LANE SMITH 


they must be approximated using 
numerical methods, which work by 
evaluating the function at a finite 
number of points and doing a 
weighted sum of the function values. 
As more and more function values are 


computed, the sequence of approxi- 
mations converges to the correct 
value of the integral. 

However, the rate of convergence 
can differ widely for various functions. 
For one function, 30 evaluation points 
might produce an approximation cor- 
rect to five significant digits (SD). while 
1000 points might be needed to get 
the same degree of accuracy in the 
approximation of another function. 
Because of the need for many func- 
tion evaluations, numeric approxima- 
tion of an integral tends to be time- 
intensive and thus expensive. 

This article presents a method for 
approximating integrals with a 
minimum of function evaluations. The 
technique, called Aitken extrapola- 
tion, is incorporated into the program 
in listing 1. A more accurate version 
of the program, written in FORTRAN, 
is available separately. [Editors note: 
Both programs are available on disk, in print, 
and on BIX. See the insert card following page 
320 for details. Listings are also available on 
BYTEnet. See page 4.| I'll review some 

(continued) 
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APPROXIMATING INTEGRALS 


Listing 1: A BASIC program to approximate the integral of a function (defined 
in lines 170 and 180). The program uses Gauss approximation and Aitken 
extrapolation. 


100 DEFDBL A-H,L,0-Z2 

110 REM Use EPS=1E-6 if functions are single precision. 

120 ЕР5ч1Е-10 

130 SQT3=SQR(3} 

140 DIM TABLE(20) 

150 БЕР САБЫ) 

160 DEF FNL10(X)=LOG отте 

170 F$=_"f (x)=SQR(EXP A am 

188 as FNF(X)&SQR(EXP(X)-1)/SI 

i» NE 

210 T3$e" jd М ni PAMAMA " 

220 ps Hn FEE HEHEHTHHHHE m 

250 PRINT “Approximating the integral of the function:" 

240 ELI " ". F$ 

250 INPUT "Number of lines in Gauss column (»1)";KL 

260 INPUT "Lower limit for integral";A 

270 INPUT "Upper limit for integral";B 

280 IF B<=A THEN PRINT "Error. Lower limit <= upper 
limtt.": STOP 

298 PRINT 

500 GOSUB 410 

310 PRINT 

320 FOR Je1 TO 20 

538 INPUT "Enter 1 for next Aitken column, © to quit";CQ 

| 340 IF CQm@ THEN Je20: СОТО 390 

550 GOSUB 760 

360 PRINT 

370 KL»KL-2 

580 IF KL<3 THEN Ja20 

590 NEXT J 

400 END 

418 IF KL«1 THEN PRINT "Error in Gauss subroutine: KL«1.": 
STOP 

420 NLINESxKL 

4350 NSUBS=1 

440 NFUNCT=9 

450 PRINT "Gaussian integration tabie for the function" 

460 PRINT F$; ", for xe “ҢА; " to '5B;"." 

470 PRINT “Table contains ";NLINES; " lines." 

4880 PRINT 

490 FOR JLINE»1 TO NLINES 

500 XH=(B-A)/NSUBS 

510 ХН2-ХН/2 

520 XReXH2/SQT3 

530 START 1*A-XH2-XR 

540 START2xA-XH24XR 

550 SUM=0 

560 FOR Keil TO NSUBS 

570 SUM=SUM+FNF (START 14KsXH)4FNF (START24K«XH) 

580 NEXT K 

590 SUMSSUMsXH2 

600 NFUNCTwNF UNCT 4 2»NSUBS 

610 IF JLINE»1 THEN 650 


620 PRINT " N Gauss NF Est.S.D." 
630 PRINT USING T1$; NSUBS,SUM,NFUNCT 
640 GOTO 720 


650 RELERR=EPS 
660 IF SUM<>@ THEN RELERR=ABS (TABLE ( ULTNE- 1)-SUM) /ABS (SUM) 
670 IF 51Меб AND TABLE(JLINE-1)«»0 T 

REL EAR ABSC TABLE (OL TE C1) 9) /ABSLTABLET JLINE- 1)) 
680 IF RELERR««0 THEN RELERR@EPS 
690 NUMSD=—FNL 10 (RELERR) 


708 IF NUMSD«O THEN NUMSD»O (continued) 
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analytic techniques for simplifying in- 
tegrals to obtain increased precision. 


FIRST APPROXIMATIONS 
To use Aitken extrapolation, we need 
a set of approximations to the integral 
of f(x) from a to &. Table 1 gives such 
a table for the function f(x) V e'—1 kinx 
from O to 1. The table was generated 
using the Gauss formula. 

The Gauss formula approximates 
the area under a function from x- to 
x, as follows: 


[^ fb) dio Xi zm 
Хы XA - Xj — Хм 
(у= асы 


+ Дх u.s „^= e Js) J: 


In line 1 of the table, the Gauss for- 
mula is applied to the entire interval 
(0.1). In the second line, the interval 
is divided into two subintervals and 
the Gauss formula is applied to each 
subinterval; the two approximations 
are totaled to produce the value 
shown in the Gauss column. In 
general, for each nth line in the table, 
the program divides the interval into 
24-1 subintervals and applies the 
Gauss formula to each. These values 
are summed to get an approximate in- 
терга! from a to b. 

The Est. SD column of table I is a 
conservative estimate of the number 
of significant digits in the latest ap- 
proximation, based upon a compari- 
son with the Gauss number in the 
previous line of the table. 

One advantage the Gauss rule has 
over more popular integration rules 
like Simpson or trapezoidal is that the 
function is not evaluated at either of 
the endpoints of the interval of in- 
tegration. For functions with singular- 
ities, this means you can code the 
function into the program more easi- 
ly, without having to make a special 
case to avoid division by zero, and so 
on. This makes the code for the func- 
tion easier to write and faster execut- 


ing. 


AITKEN EXTRAPOLATION 

Once the Gauss table has been com- 

puted, we have a sequence of approx- 
[continued] 
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“Smalltalk/¥ is the 
highest performance 
object-oriented 

= programming system 
m ^ available for PCs." 
2227" —Dr, Piero Scaruffi 
Chief Scientist 

Olivetti Artificial Intelligence Center 


Smalltalk/V Features 


e High-performance 

object-oriented programming 

e Integrates object-based and rule-based 
programming with object-oriented Prolog 

€ A user-extensible, open-ended environment 

€ A responsive graphical user interface 

e Supports exploratory programming and 
prototyping 

ө Class hierarchy with inheritance creates highly 
re-useable code 

e Smallialk source code included, with browser 
windows for easy access and modification 

€ A huge toolkit of classes and objects for 
building a variety of applications 

е Object-swapping creates virtual memory on 
hard or RAM disk 

e Bit-mapped graphics with bit and form editors 

ә A sophisticated source-leve] debugger 

® Automatic change log for easy recovery 
from errors 

© Powerful directory/file browser system for 
organizing DOS files 

e Optional communications interface to 
Unix™ and other systems 

€ Access to other languages and DOS functions 

e DOS command shell 

© Detailed owner's manual designed for both 
beginners and advanced programmers 
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APPROXIMATING INTEGRALS 


PRINT USING T2$;NSUBS , SUM, NFUNCT , NUMSD 


NSUBS=2«NSUBS 
TABLE (JL INE )=SUM 
NEXT JLINE 
RETURN 


IF KL«3 THEN PRINT "Error in Aitken: KL<3.": STOP 


KLM2=@KL~-2 


PRINT: PRINT “Aitken column. ";KLM2;" entries." 


PRINT: PRINT " Line 
KLM1=KL-1 
FOR JLINEs2 TO KLM1 


TOP=( TABLE (JLINE+1)-TABLE(JLINE))^2 
BOT=TABLE (JLINE+1)—2*TABLE ( JLINE 


Aitken 


Est.5.D. 


+TABLE ( JLINE~1) 


IF BOT#=@ THEN TABLE(JLINE-1)=TABLE(JLINE+1) ELSE 
TABLE ( JLINE- 1 )eTABLE ( JLINE-41)-TOP/BOT 


JLM1=JLINE-1 


IF JLINE<=2 THEN PRINT USING T3$;JLM1, TABLE(JLM1): 


GOTO 940 
RELERR#=EPS 


IF TABLE(JLM1)<>@ THEN RELERR=ABS(TABLE(JLM1-1)- 
TABLE ( JLM1) )/ABS ( TABLE(JLM1) ) 

IF TABLE(JLM1)=@ АМО TABLE(JLM1-1)«»0 THEN 

RELERR=ABS ( TABLE ( JLM1-1) - TABLE ( JLM1) )/ABS (TABLE ( JLM1- 


1)) 
IF RELERR<=@ THEN RELERR=EPS 


NUMSDs-FNL 10 (RELERR) 


IF NUMSD<@ THEN NUMSD=0 


PRINT USING T4$;JLM1; TABLE(JLM1) ; NUMSD 


NEXT JLINE 
RETURN 


Table 1: Gaussian integration table 
for the function 


fx) = Уе—1/5їпх, for x=0 to 1. 


The BASIC program in listing 1 
produced tfe data for the table. Each 
successive line of the table corresponds 
to a finer approximation. The number 
of subintervals used is "n?" “Gauss” is 
the resulting approximation, "NF" is 
the number of function evaluations 
used to produce the current estimate, 
and "Est. SD" is a conservative 
estimate of the number of significant 


digits in the approximation. 


1.9285506935 
2.0298952302 
2.1019189001 
2.1529799461 
2.1891343294 
2.2147171070 
2.2328132539 
2.2456114423 
2.2546619381 
2.2610618921 
2.2655874445 


оомо ою мю № №№ ~ ~ | 
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imations Ti, Ta, T4, .... which con- 
verges to the correct value of the 
integral. The number of subintervals 
used increases geometrically (1, 2, 4, 
8, ...). Numerical analysis tells us 
that such a sequence is linearly con- 
vergent. or nearly so. 

Aitken extrapolation uses this 
linear-convergence property to derive 
additional accuracy from the Gauss 
table results without the need for fur- 
ther function evaluations. If we let T 
represent the exact value of the in- 
tegral, and e, the error in the Gauss 
approximation on line i, then Т;—Т=е, 
By the definition of linear con- 
vergence, there exists a constant c for 
which e,=ce;-, for every i. Assuming 
this gives us three equations in three 
unknowns, T, & and c Т,-Т-е, 
T4 = Г zt, and Taa- T Ce, Solving 
for T yields 


[Ta = Т, 1)? 


Тарса rod 
~ Tas ~ 2f + T, 

This is the formula for Aitken extrap- 
olation. In practice, the convergence 
is not precisely linear, so this com- 
puted T is still not the exact result, but 


it is often more accurate than any of 
the three values used to generate it. 
Unlike the Gauss values, which are 
each the sum of л terms, the Aitken 
values derive from only a few arith- 
metic operations. The time needed to 
compute the values in the Aitken col- 
umn is negligible when compared to 
the time taken for the Gauss column. 

Table 2 gives the Aitken extrapola- 
tions to the integral of the function 
using the data in table 1. Each Aitken 
value is found using three successive 
numbers in the previous column 
(either Gauss or Aitken) and extrap- 
olating to the limit under the assump- 
tion that the numbers are part of a 
linearly convergent sequence. Thus 
line | in the Aitken column with nine 
entries was computed using the 
Gauss approximations with n=1, 2, 
and 4. Line 2 in that column used the 
Gauss approximations with n=2, 4, 
and 8, and so forth. Then line ì of the 
Aitken column with seven entries 
used the same formula with the ap- 
proximations on lines 1, 2, and 3 from 
the previous Aitken column. 

Notice that each new Aitken column 
has two fewer entries than the 
previous one. 

The Aitken table gives a final ap- 
proximation accurate to at least nine 
SD, even though the Gauss approxi- 
mation was accurate to only two SD. 
The singularity is what makes the ap- 
proximations so bad in the Gauss col- 
umn. For a well-behaved function, the 
Gauss accuracy would be ten or 
twelve SD, so the Aitken extrapo- 
lations would not be necessary. 

On the other hand, computing the 
Aitken columns takes almost no time 
when compared to the time required 
to calculate the Gauss column. A 
compiled version of the Aitken pro- 
gram (listing 1) took 2 minutes, 15 
seconds to produce the results of 
tables І and 2, running on ап IBM PC 
without floating-point hardware. Since 
the running time increases with the 
total number of function computa- 
tions, it would take about twice as 
long to add one more line to the 
Gauss table with 122048. 


HANDLING SINGULARITIES 

Before applying the program to an in- 

tegral, you should locate all singular- 
(continued) 
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Table 2: Successive Aitken 
extrapolations based on the data in 
table 1. The BASIC program 

in listing | produced the data. 


Aitken column. 9 entries. 
Aitken Est. SD 


2.2788375790 
2.2773551404 
2.2768225975 
2.2766261985 
2.2765539625 
2.27652 78095 
2.27651 84458 
2.2765151139 
2.2765139321 


Line 


О 0 4 С сл (о г =| 
Фф о с) сол % HAG | 


Aitken column. 7 entries. 
Line Aitken Est. SD 


2.2765240364 
2.27651 14484 
2.27651 19368 
2.2765129672 
2.2765132235 
2.2765132734 
2.2765132825 


Aitken column. 5 entries. 
Aitken Est. SD 


2.2765119185 
2.2765110082 
2.2765133084 
2.2765132854 
2.2765132845 


Line 


Aitken column. 3 entries. 
Line Aitken Est. SD 


1 2.2765116604 
2 2.2765132856 
3 2.2765132844 


Aitken column. 1 entry. 
Line Aitken Est. SD 


1 2.2765132844 — 


ities of the function that lie inside the 
interval of integration. Break the in- 
tegra! up into subintervals bounded 
by these singularity points; Aitken ex- 
trapolation works best when the 
points where f(x) is computed ap- 
proach the singularity in a regular 
manner. This is true if the singularity 
is an endpoint but is not usually true 
otherwise. 

For example. consider the integral 


L 
| [x — 0.3]|o33223 Ду. 
0 
The function has a mild singularity at 
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APPROXIMATING INTEGRALS 


ee 


Table 3: This table summarizes the results of applying Aitken extrapolation 

to a function over a specified interval. The “Aitken columns" show the number of 
significant digits obtained in each step. In this case, we see that dividing an 
integral at its singularity point before starting numeric approximation greatly 
improves the significant digit yield (compare run | and runs 2A and 2B). 


Run Function 

1 |x- 0.3 e:222:: 
2А lx — 0.3|°-33зэз 
eB |x- 0.3|®-ээээз 


Interval Aitken columns 
(0,1) 2 
2 3 
3 3 3 
3 3 4 5 
4 4 5 5 
4 4 5 
5 5 
5 
(0,0.3) 5 
6 8 
7 10 9 
B 9 9 9 
9 9 9 9 
9 9 B 
9 10 
10 
(0.3,1) 5 
6 8 
7 9 
8 10 10 10 
10 10 10 11 
10 9 9 
10 9 
10 


x=0.3, since even though it is con- 
tinuous, its derivative is undefined 
there. Table 3 compares the results of 
integrating the entire interval as op- 
posed to integrating the two subinter- 
vals (0,0.3) and (0.3.1). 

[n run I, Aitken extrapolation is not 
able to gain much accuracy over the 
initial results in the Gauss column, 
finishing with about five SD correct. 
In runs 2A and 2B the partial results 
can be added to get about nine SD 
correct. 

The function 


| 
Х| = -------------- 
foa x' -x +] 


is nice and smooth on the interval 
(0,3). Gauss integration does not 
really need much help from Aitken 
(see table 4, run 1). But the same func- 
tion on the larger interval (0,300) 
doesn't yield so easily to Gauss ap- 
proximation, and even Aitken extrap- 
olation is ineffective through 1024 


subintervais (table 4, run 2). 

A person might formulate such an 
integral in an attempt to approximate 
the integral of f(x) from O to infinity. 
The reasoning would go something 
like this: Since f(x) is less than x“ for 
all х, the error made in stopping at x5 
is less than 


[те ас lp. 
b 3 


Setting this to 10* (a reasonably small 
error tolerance) and solving for 6 
yields about 300. 

However, as the results of table 4, 
run 2 suggest, chopping the integral 
off at some large value is seldom a 
good way to handle an integral to in- 
finity. 

Here again, the techniques of cal- 
culus can improve the situation. The 
idea is to find a change of variables 
that reduces the problem to a math- 
ematically equivalent one on a finite 

(continued) 
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Some integrals require 
preliminary analysis 


and more than one 


run of the program. 


interval. This avoids the necessity of 
truncating the interval and gives a 
shorter interval that can be expected 
to converge more rapidly. Note, how- 
ever, that the substitution variable 
must be continuous on the original in- 
terval. For example, the substitution 
ш=1/х could not be used if the original 
interval contained zero, since 1/х is not 
continuous there. For the problem at 
hand. 1/х makes а good substitution 
(zero winds up as the endpoint of the 
reconstituted integral). 

We split the interval in two and 
change variables in the second part: 


APPROXIMATING INTEGRALS 


* | = | 
--- fy + d 
j, x*+x7+] ] x*-x xl : 
z pl oo 
o Хх б-н +] 
1 1 1 и2 
- dx 4 | ———— 
| X++] \ и^+и?-+1 
1 024] 
o х*+хХ?+1 


Here the two parts happen to com- 
bine nicely into one integral at the 
end. but even if the two parts are in- 
tegrated separately they are both now 
well-behaved functions on small inter- 
vals. Table 4, run 3 shows that the 
Aitken program has no trouble with 
the reformulated integral, quickly sur- 
passing the BASIC compiler's intrin- 
sic precision. 

This function can be integrated 
analytically to get the exact value of 
`3 х/б, but most people could get the 
approximate result faster using the 


Table 4: Aitken extrapolation is effective for this function on a small interval | 
(run 1), but not when the interval is extended toward its singularity point. 

However, converting to an equivalent integral using calculus eliminates the 

problem (run 3). Note that values above 10 or 11 are suspect: in such cases we 

have probably exceeded the precision of the BASIC compiler. | 


Run Function 


1 1Ңх +? +1) 


2 Qe +9 +1) 
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Interval 
(0.3) 2 


Aitken columns | 


8 9 11 
9 11 12 14 
13 14 15 14 
14 15 15 


(0,300) 0 
0 


program than doing it by hand. 
The last problem is slightly harder: 


[xx o0! 


о Х—] log x 


For this function, the only possible 
singularities are at x=0 and x=1, but 
table 5, run | shows that Aitken ex- 
trapolation does not help much. After 
inspecting the singularity, an expert 
might make the substitution u-x? to 
get an equivalent integral that is well 
behaved, but let's try a more straight- 
forward attack. 

When functions like this one give 
the Aitken program trouble, it is im- 
portant to realize that most of the er- 
ror comes from the one or two sub- 
intervals containing singularities. To 
get much accuracy we need to use 
very small subintervals near singular- 
ities, but much larger subintervals will 
suffice elsewhere. Therefore, we split 
the interval into three parts, with small 
intervals around the endpoints. 

Running the program three times 
for the intervals (0, 0.01), (0.01, 0.99), 
and {0.99, 1), we are able to get seven 
or eight SD for the first interval, nine 
or ten for the middle interval, and 
even more (the compiler's precision 
becomes the limiting factor) for the 
last interval (see table 5, runs 2A-2C). 

Because of the different magnitudes 
of the integrals, their sum should be 
accurate to seven or eight SD. Most 
of the error is coming from the first 
interval, where there is a singularity. 
The immediate high accuracy of the 
output for the third interval indicates 
no such problem there. If we wanted 
to try for still more accuracy. a reason- 
able set of intervals would be (0, 
0.001), (0.001. 0.1), and (0.1, 1). 

As shown, these output tables con- 
tain a lot of information. In addition 
to an approximation of the integral, 
we get a good idea of how accurate 
the Aitken method is and an indica- 
tion of the presence and severity of 
any singularities in the intervals used. 


CONCLUSION 

We have seen several examples of 

techniques for using the Aitken pro- 

gram to solve fairly difficult integrais. 

We were able to evaluate each integral 

to high precision, although some re- 
(continued) 
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2: 15A 


It gives you the 
best color resolu- 
) tion available at 
the price. 
e Compatibility with the IBM 
Professional Graphics 
Adapter, the IBM Enhanced 
Graphics Adapter, and the 
IBM Color Graphics Adapter. 


Compati- 
bility with 
the iBM* 
Enhanced 
Graphics 
Adapter 
Board 


ә MultiSync, the МЕС 
feature that automatically 
adjusts to color adapter 
board scanning frequencies 
from 15.75 KHz to 35 KHz — 
suggesting the possibility 
that the MultiSync monitor 
might be compatible with a// 
color graphics boards that 


ы, з у, 
are fully compatible with the ES 
IBM PC, PC/XT, and PC/AT, í 
now and in the future. А 


e Full implementation ої 


high resolution graphics ІҢ 
software for business and | 


other applications, now 
and in the future. 

€ And color capability 
limited only by the board 
being used. 


See Things Our Way 


Until now, you had to choose 
different color monitors for 
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monitor from NEC. 


zz 


Your first color monitor should 
be good enough to be your last. 


compatibility with all three 
PC color graphics boards 
made by IBM. With so many 
board and monitor configura- 
tions, folks didn't know which 
way to look. 


The new MultiSync color 
monitor gives you unique 
compatibility. As well as TTL 
and analog color. With 7 
switchable text colors. And 
resolution up to maximum 800 
horizontal dots and maximum 
560 vertical lines, on a large, 
13" diagonal viewing area. 


All from NEC, a 
name respected around 


У the world for advanced, 


к= by nationwide service. 


reliable products backed 


Compati- SPLASH 
bility with 
the ІВМ? 
Profes- 
sional 
Graphics 
Adapter 
Board 


It's the one color monitor that 
does everything your way. 


Compati- 
bility with 
the IBM? 
Color 
Graphics 
Adapter 
Board 


But why talk more about it? 
Visit your nearest dealer and 
see a graphic demonstration 
of the new NEC MultiSync 
monitor's capabilities. Then 
draw your own conclusions. 


I-800-447-4700 


NEC HOME ELECTRONICS (U.S.A.) Inc. 
Computer Products Division 

1255 Michael Drive 

Wood Dale, IL 60191-1094 
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Boost 
cursor 
speed. 
Stop 
cursor 
run-on. 


With all the recent hoopla over performance, 
it's ironic that two of the PC's ergonomic 
deficiencies have been overlooked — its slow 
cursor, and the tendency of the cursor to 
remain in motion (run-on) after a cursor key 
has been released. Finally, the solution — 
Cruise Control™ from Revolution Software. 


Cruise Control is a new productivity tool for 
serious PC users. It boosts cursor speed, 
typically by 3-5 X. It eliminates annoying 
cursor run-on. And it adds hands-free 
cursor navigation to any application. 


If you use 1-2-3, Symphony, dBASE, Reflex, 
or Paradox, you need Cruise Control's Anti- 
Skid Braking, Here's what the leader of one 
Lotus users group said about Cruise Control: 


"Опсе f used ü, 1 wanted it! Excellent idea. 
Very practical. One of the best programs 
ever sent to us for review!" 


If you use Word Perfect, MS-Word, Q&A, 
Display Write, MultiMate, WordStar 2000, 
Framework, PC-Write, or SideKick, you 
need Cruise Control's Screen Runner, the 
high-performance, adjustable-speed cursor. 


Cruise Control's namesake feature takes the 
drudgery out of paging through data base 
records, long documents, and large 
spreadsheets. It lets you repeat any key, 
hands-free — at the speed of your choice. 


And there's more. A Chronometer "types" 
the time or date into your application at the 
current cursor position. The keyboard- 
controlled Screen Dimmer protects your 
privacy. The programmable Auto-Dimmer 
extends the life of your display screen. 


tible with thousands of today's 
ar programs, including Lightning, 
uperKey, and Ready!. Uses only 3K RAM. 
For DOS 2.0 or later. Not copy-protected. 
No risk, 60-day money-back guarantee. 


Cruise | 
Control 


From now until 12/31/86: 


Only $29.95. 


Call now to order by credit 
card (VISA/MC/AX): 


201-366-4445 


Or, mail $29.95 plus $3.50 
shipping and handling to: 


Revolution 
Software, me. 


715 Route 10 Easi = ph, NJ 07869 
Dept. 200 Е 
ШЕН ЕН ЕН ШЫ ЕН ЕН ЕН БЕ BD BD Il. 
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APPROXIMATING INTEGRALS 


Table 5: In this case, the function integrates nicely except when it approaches 

the two singularity points O and 1. The solution is to break up the interval into 

three parts, with small intervals around the two singularities and a large interval 
| covering the “well-behaved” middle section. Values above 10 or 11 are suspect: in 
| such cases we have probably exceeded the precision of the BASIC compiler. 


| Run 


Function Interval Aitken columns 
| 1 Ух _1 (0,1) 3 
| х—-1 logx 3 4 | 
5 5 5 
| з 3 3 3 | 
| з 4 4 65 
4 5 6 
5 6 
| 
| 2A vet (0,0.01) 4 | 
| х-1 logx 4 6 | 
| 5 7 8 | 
| 5 8 8 8 
6 8 7 7 
| 6 8 8 
7 8 
8 | 
2B x 0 d (0.01,0.99) 3 
| x- logx 4 5 
| 5 4 5 
| 5 4 5 5 | 
| 5 6 7 10 
7 9 10 
8 10 
10 


12 
11 
12 
13 
11 
11 
11 
10 


quired preliminary analysis and more 
than one run of the program. 

However, a theorem says that given 
any program to approximate integrals 
by sampling function values at a finite 
number of points, functions exist for 
which that program fails. The program 
wil get the wrong answer, and any 
estimate of the error it computes will 
be wrong as well. 

On the other hand, almost all the 
problems found in applications in 
science and engineering can be 
handled in ways similar to the ex- 
amples we have seen. And in dealing 
with very tough functions where the 
program does not get much accuracy. 
the lack of accuracy is almost always 
obvious from looking at the Est. SD 


columns. 

Thus the Aitken extrapolation tech- 
nique illustrated in listing 1 provides 
a powerful tool so that someone who 
is not an expert in numerical analysis 
can quickly do applications requiring 
the evaluation of definite integrals. m 
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Still the only 
integrated 
scientific analysis 
graphics,and data 
acquisition software. 


ASYST 


GPIB/IEEE-488 support offer inter- 
face versatility you just can’t get from 
other products. And all hardware sup- 
port integrates seamlessly with the 
full range of ASYST capabilities. 

Free technical support. 60 days of 
| free technical support help you design, 
set up, and fine-tune the perfect sys- 
tem. Ongoing support is available at 
a nominal cost. 


30-Day No-Risk Offer. 
CALL 1-800-348-0033. 


In New York state, (212) 702-3241. - - 


Ask for technical literature, including 
performance benchmarks. 


ASYST™ Scientific Software still 
offers more built-in capabilities than 
any other PC software. Its unique 
interactive programming environ- 
ment includes such functions as FF T, 
smoothing, integration, differentia- 
tion, curve fitting, statistics, differen- 
tial equations, and matrix and 


ғ 


Macmillan 


polynomial operations. Ánd all func- ASYST's extensive function set 

tions are supported by sophisticated provides the building-blocks that let Softwar е СО. 
graphics, such as error bars, scatter you assemble scientific applications- дһ affiliate of Macmillan Publishing Company 
plots, and axonometric plotting. fast. RS-232 and optional A/D and 630 Third Avenue, New York, NY 10017 


ASYST is a trademark of Macmillan Software Co. ASYST was developed by Adaptable Laboratories Software, P.O. Box 18448, Rochester, NY 14618 
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When 1-2-3° was first introduced it quickly became the best-selling, best-working software in 
the industry. Today it's practically an industry all by itself. 

Anexample: there are more than 1000 independent software developers who have created and 
continue to create specialized applications for 1-2-3. . . steadily adding value to the product for people 
in all areas of business. Today 1-2-3isthe engine that drives an industry full of software tools designed 
for such specialized jobs as construction management, tax planning, business modeling and more. 

Add to this Lotus supported companion products such as 1-2-3 Report Writer Freelance? 
Graphwriter®—and soon-to-be available products such as Lotus HAL™ and others—and it's clear 
that you re looking at an entire system of products to help you work more productively with 1-2-3. 

All of which makes 1-2-3 better than it ever was. 

About a thousand times better, in fact. 

Learn about the 1-2-3 system and how it can work for you. Talk to an authorized Lotus dealer. 


Lotus 1-2-3 
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The business software integrating spreadsheet, graphics and database. 


(1986 Lotus Development Corporation. Lotus, 1-2-8, Freelance and Graphwriter are tered trademarks 
of Lotus Development Corporation 1-2-3 Report Writer and Lotus HAL are trademarks of Lotus Development Corporation. ‘Lotus HAL is distinguished 
from HAL, which is a trademark of Qantel for its Hotel and Leisure Software" 
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G, SILENT TYPE. 


SOUNDMANAGER 


P RA INTER E N CLO SURE 


Printer enclosures should be seen and 
not heard. So we'll keep it short. 


Performance? In independent tests* 
the Sound Manager reduced noise 
pressure intensity by an amazing 92%. 
Price? An equally amazing $129.95. 
Those two figures together make the 
Sound Manager an unbeatable bargain. 


Looks? Compare the Sound Manager's 
compact, elegant profile to the clunky 
competition. Enough said—a picture's 
worth a thousand words. 

The Sound Manager's low-cut sides 
allow easy access to printer controls, 
so it can handle most wide-platen 
(132 column) printers, while staying 
compact enough for narrow-platen 
(80 column) printers. 


The Sound Manager is high-pressure 
molded, so it's not only more silent, 
it’s stronger. In fact, it's so sturdy, yet 
lightweight and compact, that a port- 
able version is available (for $149.95). 
Have printer, will travel! 


Ап optional super-quiet fan is availa- 
ble which installs easily inside the 
Standard Model Sound Manager. 


And the Sound Manager is designed to 
integrate with our MicroManager Sys- 
tem of modular computer furniture! 
The strong, silent, organized typel 
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Оп MicroManager Wee 
System Assembly 'Performed in accordance with 
| ANSI 812.10-1985. 


USA: 5405 Jandy Place, РО. Box 66911 * Los Angeles, СА 90066-0911 * Phone 213/301-9400 or 800/521-8270 * Telex 4993614 MICRO-AC * FAX 213/3068370. 
EUROPE: N.V. MicroComputer Accessories Europe S.A. * Rue de Florence * 37 * 1050 Bruxelles, Belgique * Phone 02/538.61.73 * Telex 24088 CETREL 
WESTERN CANADA: Phone 800/361-3156 * CENTRAL & EASTERN CANADA: Phone 800/361-2418 


ILLUSTRATED BY WARREN GEBERT 


BY JOEL WEST 


DEBUGGING 


MACINTOSH 
APPLICATIONS 


A look at the trips 


and traps you're 


liable to encounter 


ebugging on an ad- 
vanced windowing micro- 
computer like the Macin- 
tosh is more difficult than 
debugging in a “traditional” line- 
oriented environment for at least two 
reasons. First, the extensive use of 


pointers to data structures (and the 
Mac's doubie-indirected handle} 
means that only a small error in a 
pointer variable can lead to a fatal 
error. Second, a single-tasking micro- 
computer is often only one step away 
from fatal crashes, with little recourse 
once the program fails. Unlike on a 
multitasking mainframe, theres no 
memory management unit to assure 
that the system keeps running in the 
event of a program failure. 

Having wrangled with the Mac my- 
self as well as gleaned advice from 
commercial developers, | have devel- 
oped a sort of checklist on how to get 
an application up and running on the 
Macintosh (the principles are ap- 
plicable to other windowing 68000- 
based systems). | have also added ad- 
vice on the psychology of debugging, 
based on several years’ experience 
with a mainframe programming lan- 
guage. І assume that you are an ac- 
complished programmer working on 
a complete stand-alone application 
with a compiled language, such as 
Pascal or C. I'll use C for examples, al- 
though analogs are available in 
Pascal. I'll also assume you've read at 
least the introductory chapters of ln- 
side Macintosh. 


THE BLACK ART OF DEBUGGING 
[t came as a shock the first time ] 
realized that | hadn't really written a 
program until the last bug was out of 
it. While occasionally a small program 

(continued 
Prior to joining Western Software Technology 
(PO. Box 2733, Vista, СА 92083), |041 
West helped users debug programs as a com- 
piler writer for CACI Inc. He is now working 
on a forthcoming Bantam book on Macintosh 
programming. 
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worked properly (or nearly so) the first 
time, usually extensive debugging was 
required. 

Although debugging a complex 
piece of systems code may be as 
much fun as cleaning bedpans, it re- 
quires the surgeon's patience and in- 
sight. In fact, l've found it actually 
ends up resembling the well-known 
scientific method: 


e Analyze the symptoms 

* Hypothesize a possible explanation 
* Predict effect of hypothesis 

* Look for predicted results 


In both the scientific and debugging 
laboratories, you don't know what the 
answer is, and if you make too many 
assumptions you will never know the 
answer. Instead. you systematically 
test hypotheses until you find one that 
appears valid; the proof comes in the 
correcting and retesting. 

Great contributions to science come 
through genius, and the genius of de- 
bugging is an intuitive understanding 
of what's going wrong, even with in- 
adequate evidence. In short. you need 
the ability to make an educated guess. 
A good hunch can pay off on the 
probabilities, much as a blackjack 
player knows that it's a good bet to 
double on an ace. 

For example, suppose you've just 
added 50 lines of new code and your 
program crashes. But only three of 
those lines use new routines or data 
structures, and only one routine call 
includes a null pointer. Without at- 
tempting to propose other hypothe- 
ses, you could investigate whether 
that null pointer (NIL to Pascal users) 
is causing the problem. 

When it comes time to investigate 
a failing program, there are really two 
ways to approach it. If you wrote the 
program, you can work from the 
source code to improve your under- 
standing of the program. Eventually, 
you will understand exactly what the 
program is doing and see where it's 
going wrong. I'll call this the analytic 
approach. DS 

] call the other approach sympto- 
matic—you work backward from the 
point of failure. This technique is 
necessary when there are interactions 
with code you didnt write (such as the 
Macintosh Toolbox or a desk acces- 
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sory). However, in my years of cus- 
tomer support. | discovered that 
many programmers get lost chasing 
symptoms, The frustrated cry of `1 
changed A and B broke" often in- 
dicates an undue reliance on symp- 
toms to provide the magic answer. 

In general, l've found a hybrid 
method to be the most successful: 
Gather information on as many symp- 
toms as possible, then closely ex- 
amine the code that seems suspect. 
it helps, of course, to pay close atten- 
tion to Macintosh-specific interactions 
and to keep an eye out for their com- 
mon problems. 


DIAGNOSING THE SYMPTOMS 

To illustrate the symptomatic ap- 
proach, I'll use an actual problem. In 
this case, starting a certain desk ac- 
cessory (DA) within a particular appli- 
cation worked. but starting the DA a 
second time crashed the computer. | 
devised a number of questions to test 
alternate hypotheses that explained 
the DAs failure. 

Are there other interactions at work? Does 
it fail only when the selection involves 
an update event, because the DA was 
covered by some other window? Or 
does it fail only if you perform a mem- 
ory-intensive operation in between— 
such as printing? Perhaps something 
is getting purged from memory where 
you didn't expect it. 

Is the problem "Opening a currently open 
DA” or "Opening a DA previously opened’? 
The former suggests a problem in the 
reentry logic, while the latter suggests 
a purged memory problem. 

Did it make it into the DA, or does it fail 
in the application before reaching the DA? 
This may require program modifica- 
tions or a debugger, as discussed 
later. 

Does it fail under other programs, or only 
this one? It might be the program that's 
causing the problem (the actual 
answer, in this case). 

Isolating at least some symptoms is 
essential to finding a problem. If you 
can't always reproduce the problem, 
then you will have to use a purely 
symptomatic approach to tell you 
what sections of code deserve further 
attention. Knowing a failure is in a 
specific section, you can often spot a 
particular problem—a dubious null 


pointer—through pure analysis. 

The article "Debugging Techniques" 
by Gregg Williams in BYTE's June 
1985 issue describes general ap- 
proaches to debugging. As he notes, 
you must follow what every good pro- 
grammer has learned: Don't assume 
anything. Experienced hands advise 
that a "paranoid style" of Macintosh 
debugging is the key to success. 


PREPARING FOR SURGERY 

It helps to come prepared to the 
operating room. I've found the follow- 
ing to be extremely helpful to have 
within reach while I’m working on the 
Macintosh: 


eThe source listing, soon to be 
copiously annotated. 

€ Operating system documentation— 
Inside Macintosh. 

* Hardware documentation, such as 
a good 68000 manual. 

ә Quick-reference documentation 
posted within sight. І personally keep 
"Inside Macintosh Quick Reference" 
clipped to the curtains of my office. 
* A hex-to-decimal calculator. 

* Specialized tools, such as MacsBug, 
TMON, MacNosy, resource editors. 


As with any operation, you should set 
aside enough time to complete the 
surgety. If you don't have a lot of time, 
it may be more appropriate to gather 
further symptoms in hopes that they 
might help you guess the solution. 


COMMON ILLNESSES 
There are two major categories of 
fatal problems on the Macintosh, al- 
though the two categories overlap. 
First, memory management prob- 
lems are considered inevitable in 
Macintosh development, particularly 
with the elaborate dynamic relocation 
scheme provided by the Memory 
Manager, designed to milk every byte 
out of the original 128K-byte RAM 
machine. Most memory is referenced 
via a double-indirected pointer, re- 
ferred to as a handle. The handle points 
to the master pointer, which in turn 
points to the actual data. When mem- 
ory is tight, the Memory Manager 
shuffles data to create contiguous 
space, and the master pointers are up- 
dated to reflect the changes. 
lcontinued) 
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Second. the Macintosh ROM is op- 
timized for speed, not user-friendly 
development. Thus, most routines do 
not validate all their arguments. Pass- 
ing a bad argument can cause a 
delayed crash. or no crash at all. 
Needless to say, a large subset of bad 
argument-induced failures includes 
memory management problems. 

In some ways, the tendency for cata- 
strophic failure can be made into an 
advantage. A crash close to the prob- 
lem area places you that much closer 
to the solution. 


MEMORY LAPSES 
Common memory management 
problems include 


* Zero pointer (also includes null and 
empty handles)—Although some rou- 
tines (yours or the toolbox) may check 
for zero pointers, in most cases you're 
asking for trouble. Figure 1 diagrams 
the various null and empty alterna- 
tives for pointers and handles, shown 
in increasing order of reliability. 

e Wild pointer—This is probably the 
most common, or at least most 
noticeable, point of failure. Accessing 
any wild pointer gives your program 
a 50/50 chance of addressing an odd 


Pointers 


O-ength string 


Handles 


empty 


O-ength string 
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memory location. This causes the 
68000 to generate an interrupt, 
prompting the familiar "Sorry, a sys- 
tem error occurred" dialog box to ap- 
pear with ІР-02, Even if the pointer 
is even, writing to a high memory ad- 
dress will cause another common 
failure—random screen display and 
sound leading to the dreaded "bomb 
box." 

е Relocated memory block—The 
symptoms of this will be garbage data 
values, sometimes including a null or 
wild pointer. Memory blocks allocated 
by NewHandle will be dynamically 
relocated when more memory is 
needed. This is done in a process 
known as “heap compaction,” the 
goal of which is to create large areas 
of contiguous free memory by com- 
bining the scattered fragments of un- 
used memory that develop as pro- 
grams acquire and release memory 
blocks in the course of their execu- 
tion. Unless you know otherwise, you 
should assume that any procedure 
called may request memory alloca- 
tion, thus risking heap compaction. 
Alternately, memory blocks can be 
locked against relocation. 

e Purged biock—If there is not 
enough free memory for the Macin- 


master pointer 


Figure 1: Null pointers and null and empty handles can get unsuspecting routines 


into trouble. 
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tosh to allocate a requested block 
even after compaction, the Memory 
Manager will try to create free space 
by purging some blocks from the 
heap. Newly allocated memory blocks 
cannot normally be purged, but many 
user and system resources are. A 
purged block looks like any other 
empty handle and the same null 
pointer symptoms apply. 

e Clobbered block—The symptoms 
are similar to those of a relocated 
block. A possible reason is an under- 
estimate of the amount of mernory 
needed when another block was al- 
located or the failure to limit use of 
that block to its actual size. A call to 
ReAllocHandle can be used to 
expand the block when its space is 
used up. 

ө Out of memory—Any time you try 
to allocate memory, the attempt can 
fail for lack of memory. if your pro- 
gram doesnt check for failure, 
Murphy's law suggests it will fail at the 
least opportune time—such as in the 
middle of updating a large file. 


Since memory management prob- 
lems are so common, you may want 
to force them to become more con- 
Spicuous: 


® You can force relocated and purged 
block problems to the surface by 
making frequent calls to Compact- 
Mem and PurgeMem. 

e Allocate a large memory block, or 
use Switcher or a RAM disk to use up 
the available memory, thus forcing 
out-of-memory conditions. 

ө Set location 0000 to an odd value, 
then a zero handle will cause an ad- 
dress error. If you choose an unusual 
value—such as 5A65426F hexadeci- 
mal or ASCII "ZeRo"—you will be able 
to recognize an attempt to derefer- 
ence location zero. 


Also, most Mac debuggers have a 
"heap scramble" option that forces 
frequent purging relocation of blocks. 
The TMON debugger also marks de- 
allocated memory with odd values to 
force additional wild pointer errors. 


DUBIOUS ARGUMENTS 

Many of the argument-related prob- 

lems are, in fact, memory manage- 
(continued) 
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The AT&T Card is so fast and simple 
to use, you're going to get spoiled. 

To use it, just dial the number you want 
to call, and enter your AT&T Card number. 
That's it. It’s the easiest way to plug into 
the AT&T Long Distance Network from 
virtually any phone. 

In fact, you can make calls even without 
carrying your AT&T Card. Just remember 
your AT&T Card number. 

So, if you travel frequently, spoil yourself 
and get the AT&T Card. It's as simple 
as dialing 


1 800 CALL ATT, Ext. 229 
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ment problems. For example very few 
ROM routines are designed to 
manage null handles; instead, they 
usually expect empty handles or 
handles pointing to zero-length 
strings. 

Many incorrect argument references 
can be validated by carefully examin- 
ing the documentation and sample 
code. If worse comes to worst, you 
can use MacNosy (a smart disassem- 
bler) to reverse-engineer the routine 
to find out what arguments it is ex- 
pecting. 

Finally, owners of TMON have the 
best argument-checking option of all. 
TMON includes user extensibility, as 
demonstrated by Extended User Area 
(EUA) a 5000-line enhancement to 
TMON placed in the public domain by 
its author, Darin Adler. 

Among other features, EUA in- 
cludes "discipline," a dynamic valida- 
tion of toolbox arguments based on 
an earlier implementation by Steve 
Capps. For example, a pointer, handle, 
or the master pointer of a handle is 
checked for zero, an odd value, or 
other unreasonable values. It also 
looks at Rectangles, GrafPorts, Win- 
dowRecords, and so on, to make sure 
the fields have reasonable values. 

If for no other use, the discipline of 
EUA is recommended as a final pass 
through a finished program to catch 
subtle or obscure bugs. The validation 
is good enough to find lingering bugs 
in a number of commercially released 
products. 


PRINT STATEMENTS REVISITED 
There are two practical approaches to 
track down such problems: compiling 
debugging traces into the source 
code or using some form of debug- 
ger. Which approach you should take 
depends on the particular problem 
and your own personal skills. 

If you're used to debugging without 
getting down to the machine level, I'm 
sure that print statements are by now 
a familar fixture. 

The debugging print statement is a 
standard approach and the best one 
available without special tools. Simply 
place an identifying print statement 
within your code somewhere in the 
likely vicinity of the bug. Then execute 
the code and note whether or not the 
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program "makes it" to the print state- 
ment. Continue this process, using a 
binary search to converge on the rou- 
tine, or even statement, causing the 
failure. 

The debugging print statement ap- 
proach requires some translation into 
the Mac's window environment. А 
number of options are available: 


* Debugging window—This is the best 
approach to port existing programs 
with debugging traces, or for develop- 
ing large systems that will require per- 
manent debugging code. It's really the 
same as the line-oriented print 
statements, but with a dedicated win- 
dow. When debugging a screen- 
oriented program, the windowing 
metaphor ís an advantage—the added 
complexity provides added capabili- 
ties. The additional window intro- 
duces new window-related events, 
however, making it a bad choice for 
low-level debugging. 
е Serial port—You can send debug- 
ging information out of either of the 
Mac's seríal ports to a printer or an- 
other computer. Although this intro- 
duces the complications of serial I/O 
to your application, for most pro- 
grams this adds the fewest interac- 
tions. 
ә Reserved screen area—If you 
bypass the Window Manager entire- 
ly, you can avoid the interactions 
associated with windows becoming 
active and inactive. Instead, you can 
write directly to a particular location 
on the screen by using the SetPort 
routine to set the drawing area to the 
desktop. You should either choose an 
area of the screen not used for any 
other purpose—such as the upper 
right corner—or do as the debuggers 
do and save and restore the previous 
screen contents using CopyBits. 
ә Dialog box—In this approach every 
print statement gets a temporary win- 
dow. It is one of the easiest to imple- 
ment, as shown in listing 1 and figure 
2. It has the disadvantage of being 
very distracting for large amounts of 
debugging information and also 
causes a large number of additional 
interactions. These can be minimized 
by choosing a small window in an un- 
used corner of the screen. 

(continued) 


The AT&T Card is your key to the depend- 
able AT&T Long Distance Network. As 
m travel around the country, it'll help you 

eep in touch with everyone who really 
matters—from your boss to your best 
friend. And because every call you make is 
important, it's reassuring to know the 
AT&T Long Distance Network is carrying 
your message. 

To put the key to the high quality 
AT&T Long Distance Network in your 
pocket, order your AT&T Card today. 
Simply call 
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IDETIX" 


DIGITAL CAMERA 
MOS Imaging System 


SYSTEM INCLUDES: | 
MOS sensor based, IBM PC compatible camera with C-Mount lens. High speed 
controller board. Demonstration software and subroutine library. 


Adjustable frame size and resolution to 1024 x 512 pixels using the MOS digital image 


| sensors, IS32A and 15256 OpticRAM™, 


Rugged and reliable camera head for industrial environments. The high speed 
differential driver/receiver camera head measures 4.3"L x 1.5"H x 3"W. 


| MACHINE VISION APPLICATIONS INCLUDE: 
| FACTORY INSPECTION 

ROBOTICS 

REPROGRAPHICS 


UNDER $500 IN OEM QUANTITIES. 
Micron Technology, inc., a worid leader in semiconductor development and 
manufacturing, presents the IDETIX™ Imaging System, a low cost alternative for 


machine vision applications. 
Чы Systems Group 
| | | 2805 E. Columbia Road 


TECHNOLOGY, INC. (05) 386.3800 


PROCESS CONTROL 
MANUFACTURING AUTOMATION 
SIGNATURE VERIFICATION 


For more 
information contact: 


UNTNMECEDENTED 
INTRODUCING BOXCARD! {iw е! 


LOW PRICE ! 


Illuminated Technologies has been providing high resolution graphics solutions to 
supermicro users worldwide for four years, Our Boxcard brings proven graphics 
controller technology to PC/AT and compatible users. Boxcard provides upto 1024 
by 1024 pixel 8 color images at an unprecedented $1195 list. AUTOCAD™ users will 
find that Boxcard provides the performance and productivity they need at half the 
price of other controllers. Boxcard's short slot adapter even includes a serial port. 
The Boxcard can be mounted on your 25— 35Khz monitor, where short cables ensure 

| - crisp images. 
Call us to discuss 
your application ! 


| A: | e7220 Graphics 
Tr BM у: a Controller 

Sg e50 Mhz video rate 
eC drivers included 
e$1195 list price 
eDEALER / OEM 
Discounts 


Lxx Pl ee 


ILLUMINATED TECHNOLOGIES, INC 
1-800-262-8086 toll free or (405)943-8086 in OK 
3005 М. May • Oklahoma City, Oklahoma 73107 
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When adding debugging code, you 
also need selectivity. If you display 
intricately detailed debugging infor- 
mation, the output will be overwhelm- 
ing. You need a way to turn it on and 
off, or to select levels or areas of 
debugging. 

One approach is a separate debug- 
ging menu that disappears from the 
finished product. An even easier 
method is to use a particular combina- 
tion of keys—for example, command- 
Option-space—as an on/off toggle. 


CHOOSING YOUR INSTRUMENTS 
Where print statements fail. or are 
unlikely to produce results, assembly- 
level debuggers will be the only way 
to get answers. They also allow you 
to track a problem without modifying 
your program. 

There are a number of debuggers 
available. The most commonly used 
is MacsBug. Apple's family of line- 
oriented single-Mac debuggers. The 
MacsBug variants trade off features in 
exchange for memory usage. 

The MacsBug debuggers are part of 
the new Macintosh Programmer's 
Workshop (MPW), the older Macin- 
tosh 68000 Development System 
(MDS), as well as Apple's periodic 
Software Supplement. They are also 
included with many third-party com- 
pilers and MacNosy. A very limited 
version is included in the 128K ROM 
of the Macintosh Plus and the en- 
hanced 512K. 

Most systems also include Apple's 
MacDB, which is the least intrusive 
and uses the least amount of memory 
of any debugger. It achieves this by 
requiring a second Macintosh as a 
windowing control terminal con- 
nected via serial port to the Mac you 
are debugging on. 

Finally, TMON from ICOM Simula- 
tions (formerly sold by TMQ Software) 
is an advanced, single-Mac debugger 
that supports multiple windows. It in- 
cludes user extensibility, as well as 
improved formatting and a number of 
extensions over MacsBug. 

The basic features of all debuggers 
include displaying and modifying reg- 
isters, disassembling code, single- 
stepping, setting breakpoints, and dis- 
playing the heap. All allow you to use 

(continued) 
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the interrupt button (the button to the 
rear on the programmer's switch at- 
tachment) to transfer control to the 
debugger for further commands. 


Listing 1: A windowed analog to debugging print statements; (a) shows the 
| Source code of the program to be debugged, and (6) is the input for the RMaker 
(resource compiler) utility program that generates the program's associated 


Figure 2: A debugging dialog box. generated by the program shown in listing 1. 


resource file. In addition, many have found Mac- 
(a) Nosy essential for understanding how 
#ifdef DEBUG the Mac toolbox and operating sys- 


define MADEIT(string) madealert(string); 
define ALRT_madeit 9001 

else 

define MADEIT(x) 

endif 


madealert(msg) 

chor «msg; 

{ fao cho mni rr cont n ті 
NoteAlert(ALRT. madeit, NULL); 


MADEIT("out of SetUp") 


MADEIT(" Into print initialization routine") 
(b) 


Type ALRT ;:Alert template 
9001 ;;Resource ID 
45 125 200 345 ;;top left bottom right 
9001 
444 
Type DITL ;;Dlalog item list 
, 9001 ; ¿Resource ID 
:;2 Items in fist 
button ;;button T tem 
120 80 140 140 ;;top left bottom right 
OK 


statIicText Disabled 
Made it ^O, Kemosabe! ;;message 


ғ 


€ File Edit 


Made it into 

print initialization 
routine, 
Kemosabe! 
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tem work, beyond the level described 
in the documentation. In the end, as 
any systems programmer will tel! you, 
the code is the documentation. 


OPENING UP THE PATIENT 

When it comes time to break out a 
machine language debugger, you'll 
need to have handy an assembly 
code listing of the failing routine or 
program. For the purposes of illustra- 
tion, I'll assume that you are using the 
MacsBug debugger whose major 
commands are summarized in table 1. 

Start first at the point where the 
Macintosh crashes. You can examine 
the registers (the TD command in 
MacsBug), memory (DM), and dis- 
assemble instructions (IL) to find out 
where the program failed. 

Many compilers allow you to make 
your routine names available to the 
debugger. If the compiler you are 
working with doesn't, the ordering of 
trap names around the failure should 
correspond to the same clustering in 
your source listing. Or you can trace 
traps (AT) to find the specific ones 
called immediately prior to failure. For 
brevity, you can limit the trace to only 
a numerical range of traps, such as 
those in the File Manager. 

Once you have found the failure 
point—or if it can't be isolated—you 
usually want to place a breakpoint just 
before it. The approaches include 


e Using the debugger, set breakpoint 
(BR) at the entry to particular 
routines. 

e The debugger can be set to stop 
upon reaching a particular trap (AB). 
e If your compiler includes an in-line 
assembler, you can compile in F-series 
traps (op codes in the range F000 to 
FFFF hexadecimal) at key locations in 
your program to immediately invoke 
the debugger. as in 


#ifdef DEBUG 
#define USERBRK(i) 


(continued) 
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asm { дсм OxFO00+i Y 


USERBRK(0x20) 


The availability of 4096 distinct 
traps allows you to use each break- 
point as an unambiguous sentinel in- 
dicating progress within your pro- 
gram. However, on a future 68020- 
based Macintosh, these op codes will 
be reserved for 68881 coprocessor in- 
structions, so you would use the 
__Debugger trap (A9FF hexadeci- 
mal). 
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Once in the general vicinity of the 
problem, you can use single-stepping 
(S) to monitor the value of key regis- 
ters or arguments up to the point of 
failure. Most of the time you'll want 
to use the single-step command that 
steps through traps as one instruction 
(T). If there are compiled breakpoints 
in the program, the go command (О) 
will continue execution unti! the pro- 
gram reaches the next breakpoint. 

Finally, if you want to save your 
RAM disk, or just avoid rebooting, the 


Table 1: The most often used subset of MacsBug commands. The commands 
with an asterisk are included in the built-in debugger on the Macintosh Plus. 


“ОМ addr nbytes 
“SM addr vall val2 


Display memory 
Set memory values 


IL addr num Disassemble num lines at addr | 
“ӘМ PC 4E71 No-op at current PC location 
*Ап or Dn Show address or data register n 
*{An,Dn} value Set address or data register n 

| TD Display all registers 
PC addr Set program counter 

| BR addr count Breakpoint at addr after count 

| S5 num step number of instructions 

| T Single-step past trap 

|! — ST addr Step until PC reaches addr 
ES Exit to shell (Finder) 

| HD Formatted heap dump 
"G addr Branch to specified address 

| *G 40F6D8 Exit to shell (128K ROM) 


AB trap! trap2t 
AT trap! trap21 


НІ trapi, trap2 omitted, for all traps 


Breakpoint at specified traps 
Trace specified traps 
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MACINTOSH 68000 
DEVELOPMENT SYSTEM 
Apple Computer Inc. 
205025 Mariani Ave. 
Cupertino, CA 95014 
(408) 996-1010 
Includes editor, assembler, linker, 
MacsBug, and MacDB debuggers. 


MACINTOSH SOFTWARE 

SUPPLEMENT price varies 
Apple Computer Mailing Facility 
467 Saratoga Ave. Suite 621 
San Jose, CA 95129 
(408) 988-6009 

Each update can include revisions 
to development tools (MacsBug, 
ResEdit) and new or revised 
chapters of Inside Macintosh. 
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MacNosy 
Jasik Designs 
343 Trenton Way 
Menlo Park, CA 94025 
(415) 322-1386 
Includes MacsBug. Be sure to 
specify version for 64K or 128K 
ROM. 


ICOM Simulations Inc. 
626 Wheeling Rd. 
Wheeling, IL 60090 
(312) 520-4443 

You can also request information 
on the public domain Extended 
User Area. which includes 
"Discipline" an extension of TMON 
that validates arguments on trap 
calls. 


ExitToShel! trap (ES) will normaily 
place you safely back in the Finder. 
Machine language debugging is 
made much more difficult by those 
development systems that use "glue 
routines" to bind your program to 
ROM traps. In such code, a direct ref- 
erence to a particular trap won't be 
in your routine; instead you'll find that 
your program calls a subroutine that 
references the trap. Based on experi- 
ence, [ would make this a major con- 
sideration in choosing development 
software for the Macintosh. 


PREVENTIVE MEDICINE 

As you may have concluded by now, 
it is cost-effective to avoid or reduce 
actual debugging on a system such as 
the Mac. The previous sections, plus 
some hands-on debugging of your 
own, will offer some clues as to what 
maladies to guard against. 

A brief list of remedies inciudes 


e Compiler checking—A high-level 
language provides tremendous pro- 
ductivity advantages over assembly 
or low-level languages. customarily at 
the expense of speed and size. А! 
languages are not created equal and, 
in particular, compile-time verification 
of argument parameters is extremely 
valuable. A compiler that detects a 
pointer where you should be using a 
handle can save you hours of hair- 
pulling. [п this regard, Pascal (or 
Modula-2) with its data-type checking 
has a marked advantage over С, To 
remedy this problem for devoted C 
users, at least one version of the lint 
interface-checking utility is under 
development for the Mac. 

e Desk checking—This may sound ob- 
vious, but if you're treading in a new 
area of the toolbox, you should verify 
the interfaces manually by checking 
that they correspond to definitions in 
[nside Macintosh. (For more information 
refer to Macintosh Technical Note #43.) 
е Prototyping—lf you're really not 
sure how a particular manager or rou- 
tine works, make a simple test. In par- 
ticular, if you want to pass a null 
pointer as an argument, and the docu- 
mentation doesn't explicitly endorse 
it, test it first. Assuming it works will 
likely cost you more time in the long 
run. Also, it's easier to isolate prob- 
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lems in small test cases than if you 
add the code directly to your pro- 
gram. 

e Modular libraries—As Bruce Web- 
ster noted in his article "Subroutine 
Libraries in Pascal" in BYTE's June 
1985 Programming Techniques theme 
issue, "Libraries can be a real life- 
saver.” Smart programmers always 
plagiarize themselves: Once you've 
developed an interface or library you 
like, use it over and over again. 

А library is particularly useful if you 
are, for example, moving a number of 
programs from another system to the 
Mac, or if you wish to maintain a corn- 
mon programming style across 
several systems. But if your goal is a 
quality product rather than a hack job, 
dont attempt to "kludge up" un- 
translatable idioms. 

For example, many file systems use 
a character style of indicating a direc- 
tory's file path, such as the "/foo/bar/ 
bas' style of UNIX. However, the 
Macintosh uses a file definition of 


struct filedef { 
int vrefnum; 
үт ífname[255]; 


Some programs bypassed this ap- 
proved approach and appended the 
filename to the volume name. These 
programs broke under Apple's Hierar- 
chical File System (HFS); vrefnum was 
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extended to become a directory iden- 
tifier, not just a volume identifier. 

e Following specifications—If you 
follow the standardized. documented 
interfaces provided by large 
corporations—such as Apple or 
Microsoft—you will benefit from the 
company's promises of upward com- 
patibility However, there are no 
guarantees what a team of program- 
mers will do with undocumented 
behavior of the old code, particularly 
“features” they didnt even know 
about. The problem with HFS above 
is one example. 

© Anticipating errors—lt is tempting 
when hacking out early code to ig- 
nore many error conditions. However, 
this only guarantees loss of sleep at 
some later date when an unchecked 
error condition causes a delayed- 
failure crash. Certain error condi- 
tions—lack of memory or disk space— 
must always be allowed for, while 
others—a missing code segment from 
your program—may be safe to ignore, 
if you're feeling brave. 


SUMMARY 

The standard principles of debugging 
on other systems generally apply to 
the Mac. Isolating problems through 
binary searches, collecting symptoms, 
print statements, desk checking, and 
good coding practices are all standard 
techniques that can also be applied 
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within a complex windowing environ- 
ment. Some approaches require 
some translation, however, and the in- 
tricate suite of toolbox routines 
presents its own set of unique prob- 
lems. 

Finally, as with other systems. there's 
no substitute for adequate prepara- 
tion and painstaking, methodical 
analysis. While debugging Macintosh 
programs requires a great deal of skill, 
once you master the high learning 
curve, you will be able to recognize 
common patterns of failure and their 
solutions. 8 
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IBMs new 2400 bps PC Modems 
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The IBM 5842 
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Either way, you cant go wrong. 

With IBM's new modems and a personal 
computer you can tap into information at a 
very impressive 2,400 bits per second (bps). 

That translates into a binary file transfer 
speed of nearly 13 K characters per minute— 
or over six pages worth. Now imagine the im- 
pact that can have on your long distance tele- 
phone bill. 

But these new modems aren't just fast, 
they're also versatile. They can both send and 
receive data asynchronously at speeds rang- 
ing from 2,400 bps down to 75 bps. 

Both modems are compatible with the pop- 
ular “АТ” command set, as well as the IBM 
command set. And they have been tested for 
compatibility with leading PC communications 
software such as Crosstalk™ X VI, Microsoft® 
Access, Kermit, Smartcom? and Smartcom II? 
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The Automatic Modems 

These modems feature 
Automatic Adaptive Equaliza- 
tion at 2,400 and 1,200 bps— 
which means they will continu- 
ously fine-tune themselves to com- 
pensate for changes and noises on the 
telephone line. The result is, you can re- 
ceive data over a wider range of telephone 
line conditions. 

Both modems also feature automatic or 
manual answering and dialing. They'll auto- 
matically switch to pulse dialing if tone dial- 
ing doesn't work. They have automatic 
redialing. Апа once a connection is made, 
automatic speed detection. They also have 
automatic detection of a voice or a failed call. 

À Modem with a Memory of Its Own 

The stand-alone IBM 5842 2,400 bps 
Modem offers some additional features. It 
can also send and receive data synchronously 
at speeds of 2,400 bps or 1,200 bps. You'll 
find extensive “Help” menus. А dial direc- 
tory for 20 phone numbers. À log-on direc- 
tory for five log-on sequences. À built-in 

attern generator for self testing. Diagnostics 
implemented from the front panel as well as 
from the computer keyboard. Апа a com- 
plete array of LED Status Indicators to give 
you a quick visual check on what's happening. 
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Personal Computer PORTE. 
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Which One Ís for You? sx 

The internal IBM Personal ~ a 
Computer 2,400 bps Modem is de- 
signed to occupy a half slot in the 
IBM PC, XT, AT and 3270 PC. 

The stand-alone IBM 5842 2,400 
bps Modem is compatible with all models 
of IBM Personal Computers. And, in addition 
to the features mentioned above and its 
internal power supply, the significant 
difference is that a stand-alone modem can 
be moved from PC to PC more easily than 
an internal modem. 

If you feel that 2,400 bps is more modem 
than you need, we also offer the stand-alone 
IBM 5841 1,200 bps Modem, and the internal 
IBM Personal Computer 1,200 bps Modem. 

For the Authonzed IBM PC Dealer nearest 

ou—or for free literature on the IBM family of 

C Modems—call 1 800 IBM-2468, Ext. 104/EM. 
Or you can contact your а-а Ға 
IBM marketing representative. 
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BY JoHN R. FANCHI 


LOCAL EFFECTS 
OF NUCLEAR 
WEAPONS 


Calculate the impact 


of atomic blasts 


on your surroundings 


he prospect of nuclear war 
is and will continue to be 
a major source of interna- 
tional concern. Yet, despite 
the daily discussion of nuclear issues, 
few people have a working knowledge 
of the effects of nuclear weapons. For- 


tunately, acquiring a working knowl- 
edge does not require specialized 
skillss Models are a particularly 
valuable tool for understanding this 
complex subject. References | 
through 5 describe the effects of 
nuclear weapons in a fairly nontech- 
nical manner. 

We'll look at three major topics: the 
basic effects of nuclear detonations, 
the distribution of nuclear fallout, and 
the climatic effects of pollutants 
dispersed in the atmosphere after a 
nuclear exchange. The models used 
to describe the latter two effects are 
relatively simple, yet they highlight im- 
portant physical effects while provid- 
ing reasonable quantitative estimates, 

Each model is presented from the 
perspective of an observer at a 
specified location in relation to a 
nuclear detonation. This perspective 
emphasizes the local aspects of the 
effects. 

| have provided references for 
readers interested in historical reviews 
of the nuclear age (references 3, 7, 
апа 8): current policy concerns (ref- 
erences 9 and 10); and advice on how 
to survive a nuciear confrontation 
from a governmental (reference 11) or 
an individual (reference 12) perspec- 
tive. The references represent the 
most prominent views expressed 
publicly today. 


SUMMARY OF NUCLEAR 
DETONATION EFFECTS 
As noted earlier, [ will discuss the ef- 
fects of nuclear detonations from the 
[continued] 
John R. Fanchi (1078 East Otero Ave., Lit- 
tleton, CO 80122) is a research scientist in 
the oil industry. He has a Ph.D. in physics 
from the University of Houston, 
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Electromagnetic pulse 
can short-circuit 


electrical equipment. 


perspective of an observer at a given 
distance D from a blast with a yield 
Y. Yield is the total effective energy 
released by a nuclear explosion. The 
Observer's distance from the blast is 
known as the slant range and will be ex- 
pressed in units of miles in subse- 
quent calculations. The yield Y is ex- 
pressed in units of megatons. Yield 
raised to the % power gives equiva- 
lent megatons (EMT). EMT is useful 
because it is directly proportional to 
the area of blast damage caused by 
a nuclear detonation (references 1 
and 2). It is worth noting here that 400 
EMT of retaliatory yield is considered 
sufficient to achieve "mutual assured 
destruction." As of 1982 the US. and 
the U.S.S.R. had warheads capable of 
delivering approximately 4000 and 
6000 EMT. Typical intercontinental 
ballistic missiles have yields of 9 and 
20 megatons for the Titan II (U.S.) and 
the 55-18 (U.S.S.R). Submarine- 
launched ballistic missiles have yields 
on the order of 0.05 to 1 megaton 
(reference 2). 

Four important effects of a nuclear 
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NUCLEAR WEAPONS 


detonation are dependent on D and 
Y. They are overpressure, thermal 
flux, electromagnetic pulse (EMP), 
and radiation dosage. Overpressure is 
the increase in ambient pressure 
caused by the detonation. Thermal flux 
is the total thermal energy prop- 
agating outward from the detonation 
point per unit cross-sectional area 
transverse to the direction of prop- 
agation. The EMP calculation 
estimates the magnitude of a very 
strong but short-duration electrical 
field generated by atmospheric rela- 
tivistic electrons. The electrons attain 
relativistic energies as a result of 
Compton scattering with gamma rays. 
Gamma rays are emitted by decaying 
excited states of fission fragments 
following an airburst. Perhaps the 
most important effect of the EMP is 
its ability to short-circuit electrical 
equipment, especially solid-state 
devices. Subsequent estimates of 
these effects require the height A at 
which the detonation occurs, the frac- 
tion f of explosive energy appearing 
as thermal (heat) energy in the nuclear 
fireball, and an atmospheric transmis- 
sion factor T4 that accounts for the 
absorption of thermal energy in the 
atmosphere. 

Airbursts, such as the detonations 
over Japan in World War 11, can Бе 
hundreds or thousands of feet in the 
air. An airburst is defined as a burst 
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below 100,000 feet (sections 1.31 
through 1.38 of reference 13) but high 
enough that the fireball at maximum 
luminosity does not touch the earth's 
surface. One important difference be- 
tween groundbursts and airbursts is 
the relative fallout generated by each. 
Groundbursts generate the most fall- 
out, or radioactive dust. As the height 
of the blast increases above the sur- 
face of the earth, the suction of dust 
and debris from the ground into the 
atmosphere is reduced with a corre- 
sponding decline in fallout. Once f is 
specified, a thermal energy fraction f 
is estimated. The variable f ranges 
from 0.15 (groundburst) to 0.35 (air- 
burst). The fractional atmospheric 
transmission factor T4 depends on the 
wide variability of weather conditions. 
[tis a value between О and 1. though 
it is usually on the order of 0.5. 

Four important blast characteristics 
are now computed (references 1 and 
2). 


Thermal flux (calories/sq сіп): 
Q = 3000 [YT JD". 
Blast overpressure {psia}: 
Р = 224 2° + 15.8 255, 


where 


(1) 
(2) 


Ze үн bb. (3) 


Electromagnetic pulse range (miles): 
EMP = (2Rf/5280)"5, (4) 
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Listing 


REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
DIM 
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1: The program BLAST.BAS. 


NUCLEAR BLAST CALCULATION 

(C) JOHN R. FANCHI, JUNE 1985 

MICROSOFT BASIC FOR CP/M-80 OPERATING SYSTEM 

PART OF THIS CODE IS EXCERPTED FROM J.R. FANCHI'S 
ADVENTURE SIMULATION GAME "NUCLEAR SURVIVAL" 
CHR$(26) CLEARS THE SCREEN 

ANSER$ (2) 


PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 
PRINT 


PRINT 
PRINT 
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CHR$(26) 
TAB(20); "жжж NUCLEAR BLAST CALCULATION жа" 


TAB(21);"(C) John R. Fanchi, JUNE 1985" 


"Тһе calculations performed here are based on information publ ished" 
"by the American Institute of Physics." 


"HIT CARRIAGE RETURN WHEN YOU ARE READY TO PROCEED"; ICAR$ 
CHR$(26) 


"Specify your slant range (distance) from the blast In miles";D 


DETERMINE WEAPON YIELD (Y) 
"Specify the yield of the blast in megatons. Typical values range" 
"from 0.8 to 20 megatons";Y 
DETERMINE BLAST HEIGHT 


“Specify the height of the blast іп feet";H 


"Specify the thermal energy fraction. This Is the fraction of heat" 
"energy in the nuclear fireball. It should be between @ and 1. А" 
"typical value is 0.35"; TEF 


DETERMINE TRANSMISSION FACTOR 
"Specify the atmospheric transmission factor. It should be between" 
"@ (very cloudy day) and 1 (perfectly clear day)"; TAU 


CALC BLAST EFFECTS 
(continued) 
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REM THERMAL FLUX Q 
400 — Qe3OQOsTEF*TAUxY/(D«D) 
410 REM BLAST OVERPRESSURE P 
420 а АСУ, 
430 — Pe22.4«(Z^3) + 15.8ж(2^(1.5)) 

440 REM EMP RANGE 

450 — EMP«SQR(2*H»3963/5280) 

460 REM RADIATION DOSAGE REM 

470 — REMS»250»1000*Y/(16*3.1416«D»D) 

480 PRINT 

490 PRINT "The NUCLEAR BLAST had the following effects:" 

500 PRINT 

518 PRINT re ;"THERMAL FLUX (cal/sq cm)";TAB(50);Q 

520 PRINT ТАВ( 10); "OVERPRESSURE (Ib/sq in)"; TAB(50);P 

530 PRINT TAB h- ;"EMP RANGE (mites)";TAB(50) ; EMP 

540 PRINT TAB( 10); "RADIATION DOSAGE (rems)";TAB(50);REMS 

550 PRINT 

560 INPUT "HIT CARRIAGE RETURN WHEN YOU ARE READY TO PROCEED”; ICAR$ 

570 PRINT CHR$(26) 

580 PRINT 

dl ee ae ee ee eee B OVERPRESSURE EFFECTS 

600 IF P«20 THEN 640 

610 PRINT "Overpressure has caused winds in excess of 500 miles per hour." 
620 PRINT "Even multi-story reinforced concrete buildings are leveled. " 

630 GOTO B20 

640 REM 

650 IF P«10 THEN 700 

660 PRINT "Overpressure has caused winds in excess of 500 miles per hour." 
670 PRINT "Most factories and commercial buildings are leveled, as are small" 
68@ PRINT "wood and brick residences." 

690 GOTO 820 

700 REM 

710 IF Р<5 THEN 750 

720 PRINT "Overpressure has caused winds in excess of 160 miles per hour." 
730 PRINT "Unreinforced brick and wood houses are leveled. " 

740 СОТО 820 

750 REM 

76@ IF P«2 THEN 790 

770 PRINT "Overpressure has caused winds іп excess of 70 miles per hour." 

780 GOTO 820 

REM 


Was it designed to write a very long, very complex, 
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800 PRINT "Overpressure has not had a significant effect on wind conditions" 
810 PRINT "or the structures of buildings." 

820 REM 

830 PRINT 

840 REM ......... ——— Hm THERMAL EFFECT 

850 IF Q«10 THE 

860 PRINT “Thermal flux has burned you to a crisp." 

870 СОТО 980 

880 REM 

890 IF Q«5 THEN 920 

900 PRINT "You have suffered third degree burns because of THERMAL FLUX." 
910 GOTO 980 

920 REM 

930 IF Q«1 THEN 960 

940 PRINT "You have suffered second degree burns becouse of THERMAL FLUX." 
950 GOTO 980 

960 REM 

970 PRINT "THERMAL FLUX has added to your tan. " 

980 PRINT 

990 REM RADIATION EFFECTS PRINT 

1000 PRINT 

1010 IF REMS«5000 THEN 1050 

1020 PRINT "You gre experiencing convuisions, tremors and ataxia because" 
1830 PRINT "of RADIATION exposure. No treatment wil! help you." 

1040 GOTO 1550 

1050 REM 

1060 IF REMS«1000 THEN 1120 

1070 PRINT "You have diorrhea, fever and a disturbance of your body " 
1080 PRINT “chemistry because of RADIATION exposure. Treatment may" 

1930 PRINT “alleviate paln, but It will not save your life. You have" 
1100 PRINT “less than 2 weeks to Iive. " 

1118 GOTO 1330 

1120 REM 

1130 IF REMS«600 THEN 1190 

1140 PRINT "You have very severe leukopenia and internal bleeding." 

1150 PRINT "You hove also developed ulcers ond infection is likely because" 
1160 PRINT "of RADIATION exposure. You need hospitalization but none is" 
1170 PRINT “available, therefore you have less than a month to live." 
1188 GOTO 1330 

1198 REM 


(continued) 


very technical document, mixing text and graphics? 


Poa ian dia | 
MEC UNE 
E || 
NEIN i M 
y: Hor WRAL it i 
ji iTi Th i 
ШЕШІ ІІІ 


IF REMS«200 THEN 1250 
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PRINT "Your symptoms range from leukopenia to hair loss because of" 


PRINT "RADIATION exposure. 


Hospitalization is required and is" 


PRINT “available to you because you have a reasonable chance to live." 


GOTO 1330 
REM 
IF КЕМ5<100 THEN 1310 


PRINT “RADIATION exposure has made you síick--vomiting, headache, some" 


PRINT "loss of white blood celis and dizziness. 


PRINT "will completely recover." 


GOTO 1330 
REM 


This is good. 


You" 


PRINT "You have survived RADIATION exposure with NO effects." 
T 


IF D>EMP THEN 1410 


EMP EFFECT 


PRINT "Your distance from the blast is within the range of the " 


PRINT "electromagnetic pulse (EMP). 


PRINT "out electrical instruments." 


PRINT 
GOTO 1440 
REM 


The EMP is capable of burning" 


PRINT "You are outside the range of the electromagnetic puise (EMP)." 


PRINT 
PRINT 


INPUT "Do you wish to try again (Y/N)"; IANS$ 


PRINT 

IF IANS$="Y" THEN 100 
SYSTEM 

END 


where R is the radius of the earth in 
miles. 


Radiation dosage (rems): 
REMS = 250 (1000YM(16mD?), (5) 


where | have assumed that a !-kiloton 


fission bomb has delivered about 250 
rads of neutrons at a distance of 0.5 
mile and that 1 rad is approximately 
equal to 1 rem. The latter assumption 
implies a relative biological effec- 
tiveness of unity (reference 1). 

А few comments should be made 
about the limitations of equations 1 


through 5. Thermal flux is most dead- 
ly if you are in direct view of the 
detonation. Virtually any shelter can 
effectively shield a person from ther- 
mal flux. Equation 1 does not take 
into account firestorms resulting from 
the thermal flux, which can also be 
lethal. The overpressure estimate in 
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| |o d gh (Н р рр 
[| d Lan] dh ШИ 
pad] E ІШІҢ 
ИНН ШҮ Н 
SIME | ii aut | 
ИШИ ИШҮ 
| Й ШИШ l'UE | ШИШИ | 


NUCLEAR WEAPONS 


equation 2 is reasonable for surface 
bursts but will underestimate airburst 
overpressures. |t is sufficient for con- 
veying the concepts of shock wave 


Table |: Example outputs from program BLAST.BAS. 


Input Values Calculated Values 


and atmospheric pressure changes Slant | Thermal Over- EMP Radiation 
(wind) as a result of a nuclear detona- Height Yield range flux pressure range dosage 
tion. Detailed airburst overpressure (fü (Mt) (т) | (calm) (рѕіа) (mi) (rems) 
calculations are discussed in sections 0 1 1 525.0 38.0 0 4974 
3.64 through 3.78 of reference 13. The 0 1 10 5.3 0.5 0 50 
ЕМР range estimated in equation 4 is 0 1 20 1.3 0.2 0 12 
the maximum distance that the EMP 0 20 1 105000 5170 0 99472 
can reach. Electrical equipment 0 20 10 105.0 2.7 0 995 
damage is greatest near the detona- КЕ»; E 4525 As 4 E» 
tion point and declines as you ap- 1000 20 BE 28.0 0.8 49 n 


proach the edge of the EMP range. A 
detailed discussion of the destructive 
potential of the EMP effect is given in 
sections 11.27 through 11.59 of refer- 
ence 13. Estimating radiation dosage, 
particularly biologically damaging 
radiation dosage, is the most com- 
plicated and uncertain of the nuclear 
detonation estimates. Equation 5 is a 
simple estimate. It does not include 
air-secondary gamma radiation or 
gamma radiation from fission frag- 
ments. The basic concept—that radia- 
tion is released in lethal amounts—is 
adequately represented. 

Listing 1, BLAST.BAS, is a short pro- 
gram that calculates Q, P, and REMS 
for a nuclear detonation. It is written 
in Microsoft BASIC for the CP/M-80 
operating system. [Editors note: These 
programs will run on most machines that use 
the Microsoft BASIC interpreter.) Once О, 


For all examples f = 035 and 7, = 05. 


P, and REMS are known, an inter- 
pretation of their effect on physical 
and biological systems is made using 
the tables provided by Sartori in ref- 
erence 1. Several numerical examples 
are presented in table |. 


NUCLEAR FALLOUT 
Nuclear fallout is the deposition of 
radioactive dust and debris carried in- 
to the atmosphere as a result of a 
nuclear detonation. The point of 
deposition of the fallout depends on 
climatic conditions such as ambient 
air temperature and pressure and 
wind conditions. 

Let's look at a simple model of the 


spatiotemporal distribution of fallout. 
The model assumes that the distribu- 
tion of fallout proceeds as a random 
walk (or Brownian motion) distribution 
(reference 14). Although many other 
factors play a role in determining 
fallout distribution (reference 15), the 
random walk model is a reasonable 
method for estimating the time it 
takes fallout to reach a particular loca- 
tion. A Gaussian distribution is the 
solution of the convection-diffusion 
equation representing the random 
walk problem. I make the additional 
assumption that gravity minimizes 
vertical movement of radioactive par- 

(continued) 
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Figure 1: Coordinate system for fallout 
calculation. 


ticulates so that fallout is distributed 
primarily in the horizontal plane. With 
these assumptions, and separating 
the wind velocity into two com- 
ponents aligned parallel and trans- 
verse to the observer's line of sight 
(figure |), І obtain a fallout distribution 
of the form seen in figure 2, where 

v, and Dj. D, are the velocity and 
die of the radioactive par- 
ticulates, respectively. The velocity is 
typically wind velocity. and the con- 
stant U, is defined as the maximum 
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Figure 2: Fallout distribution equation. 
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Figure 3: Fallout distribution equation as a function of time. 


value of the fallout at the observer's 
location. A value of the constant x’, 
хі, is fixed by the condition 


Us Li ss. 116) 


The coordinates (xs, х°%%) are the 
observer's coordinates (D, 0). and tmar 
is the time when U(x, хо, t) is a 
maximum. The maximum is deter- 
mined by setting the first time 
derivative of U to О and solving for t. 
The result is 


= (1/2y) {1 +[1 +4D4D pyl}. 
(7) 


where y is given by 
y = (4 / 4D) + (7,/4D,). (8) 


Collecting the above results yields the 
(continued) 
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Figure 4: A simple temperature model. 
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or even an entire chapter with just a 
few keystrokes. 

Also, because Manuscript is struc- 
tured, you can globally format an 
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headlines from 14 point plain text 
to 16 point bold, all with just one 
command. 
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Table 2: Temporal dependence of fallout as calculated by program FALOUT.BAS. 


NUCLEAR WEAPONS 


Hours Normalized distribution 
0.623 0.001 
0.637 0.011 
0.651 0.062 
0.665 0.223 
| 0.680 0.535 
0.694 0.876 
Q.708 1.000 
Q.722 0.814 
0.736 0.481 
0.750 0.211 
0,765 0.069 
0,779 0.017 
0.792 0.003 


Parameters: 


Y = 


D z 10 miles 


1 Mt Ун, = 10 mph 


Virunwverte = Viine 


Dime = 2 sq mi/day 


ireas = Duns 


Listing 2: The program FALOUT.BAS. 


50 
40 
50 
69 
70 
B0 


90 

188 
110 
120 
130 
148 


150 
160 
170 
180 
190 


220 
2350 


REM FALOUT - А NUCLEAR FALLOUT CALC PROGRAM 

REM (C) JOHN R. FANCHI, JULY 1985 
REM MICROSOFT BASIC ON CP/W-8@ OPERATING SYSTEM 
REM CHR$(26) CLEARS SCREEN 
PRINT CHR$(26) 
PRINT " FALOUT — ESTIMATING THE DISTRIBUTION OF NUCLEAR 
FALLOUT" 
PRINT 

PRINT "(C) J.R. FANCHI, JULY 1985 

PRINT: PRINT: PRINT 

PRINT "ESTIMATING RADIATION DOSAGE" 

PRINT 


INPUT "ENTER THE YIELD OF THE NUCLEAR BLAST IN MEGATONS: 
LL Y 


PRINT 

INPUT "ENTER YOUR DISTANCE FROM THE BLAST IN MILES: ", 
PRINT 

БЕМ5ж250ж( 1000жҮ)/(16ж3.1416жОжО) 

PRINT "ESTIMATED RADIATION DOSAGE ІМ REMS: ",REMS 
PRINT 

PRINT: PRINT: PRINT 

PRINT "ESTIMATING FALLOUT DISTRIBUTION" 

PRINT 

PRINT "THE DISTRIBUTION OF FALLOUT IS TREATED AS А 
RANDOM WALK PROCESS" 

дығы "SIMILAR ТО BROWNIAN MOTION." 

PR 

INPUT "ENTER THE LINE-OF-SIGHT WIND SPEED (MPH): ",VPAR 
VPARSVPAR*241 

PRINT 

INPUT "ENTER THE LINE-OF-SIGHT DISPERSION (SQ MILES/D): 
", DPAR 

PRINT 

INPUT "ENTER THE TRANSVERSE WIND SPEED (MPH): ",VTRANS 
VTRANS#VTRANS#24 1 

PRINT 

INPUT “ENTER THE TRANSVERSE DISPERSION (SQ MILES/D): 
“, DTRANS 


(continued) 
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expression for the fallout distribution 
as a function of time at the observer's 
location, as seen in figure 3. This 
equation represents an instantaneous 
distribution of fallout. Fallout effects 
on biological material are cumulative. 
If you want an estimate of radioactive 
dosage at the observer's location, in- 
tegrate the equation in figure 3 with 
respect to time. 

A major source of uncertainty in 
using this or any other fallout model 
is the determination of the constant 
Us. This constant depends on the 
number and type of nuclear detona- 
tions. A superposition principle can 
be applied for multiple blasts since 
the convection-dispersion equation is 
a linear partial differential equation. 
For my purpose here, it is sufficient 
to evaluate the ratio U(D,0,t}/U for a 
single blast. The equation in figure 3 
specifies the spatiotemporal fallout 
distribution and can be used to esti- 
mate both the time and duration of 
fallout for a specified observer's loca- 
tion. An application of this equation 
is presented in table 2. in that exam- 
ple the peak fallout from a 1-megaton 
blast reaches an observer 10 miles 
away in about 40 minutes. Listing 2, 
FALOUT.BAS, is a program that per- 
forms the fallout distribution calcula- 
tion. It is written in Microsoft BASIC 
for the CP/M-80 operating system. Ad- 
ditional information about fallout is 
presented in reference 13. [Editor's note: 
BLAST.BAS and FALOUT.BAS are avail- 
able on disk, in print, and on BIX. See the 
insert card following page 320 for details. 
Listings are also available on BY TEnet; see 
page 4.| 


NUCLEAR WINTER 
One of the more controversial issues 
to be debated in recent years is the 
prediction of significant climatic tem- 
perature declines resulting from an in- 
crease of atmospheric particulates 
following a nuclear exchange (refer- 
ences 16, 17, and 18). The predicted 
temperature decline would generate 
wintry conditions, hence the phrase 
"nuclear winter." The essence of the 
ideas upon which these predictions 
are based, as well as the ideas of the 
opponents of the nuclear winter 
theory is laid bare by the simple 
[continued] 
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NUCLEAR WEAPONS 


SES 


M 
PRINT "RADIATION DOSAGE AT YOUR LOCATION AS A FUNCTION 


OF TIME" 


PRINT "DAYS", "КЕМ", "NORM", " HRS" 


REM 
ALPHA«DsD/ ( 4sDPAR) 
BETA=-2*D*VPAR/(4*#DPAR) 


GAMMASVPARsVPAR/(4sDPAR) + VTRANSsVTRANS/ ( 4«DTRANS ) 


TF ACSSQR ( 1+4+А РНАжСАММА 
М, екең CDS VERAT MAMAS 
FACMAX= 


(D-VPAR* TYMMAX ) ^2)/ ( 4«DPAR&TYMMAX ) 


FACMAXsF ACMAX*VTRANSsVTRANS T YMMAX / ( 4«DTRANS ) 
FOR 1=1 TO 20 STEP 1 


ТҮМе«ТҮММАХ%(1-.02%(10-1)) 


FACPAR&O! : FACPER«O! 
DISPAReD-VPAR*TYM 
DISPER=VTRANS#TYM 


FACPAR=D ISPAR*#DISPAR/ (41*4DPAR«TYM) 
IF DTRANS<>@! THEN FACPER=DISPER*sDISPER/ (4 1 *DTRANS*TYM) 


FACTOR@F ACPAR+F ACPER 
COEF =TYMMAX/TYM 


EFF REM=REMS*COEF «EXP (F ACMAX—FACTOR ) 


NORM=EFFREM/REMS 
TYMHRS=TYM#24 


PRINT TYM,EFFREM, NORM, TYMHRS 


NEXT I 
END 


Table 3: Estimate of optical depth. 
Conditions Temperature 


Sunny day 100°F {311°К) 


Cloudy day 


Parameters: 


climatic temperature model depicted 
in figure 4. It consists of an incident 
electromagnetic energy source (the 
sun) a single absorbing layer of 
material (the atmosphere) and a 
black body (the earth). The amount of 
energy reaching the surface of the 
earth is the amount of solar energy 
transmitted (not absorbed or re- 
flected) by the atmosphere. This trans- 
mitted energy is assumed to be re- 
sponsible for the temperature of the 
earth's surface. Geothermal sources 
are neglected in the present simple 
model. Given these assumptions and 
performing an energy balance at the 
earth's surface yields 


Leet = оу T^ (10) 


where f is incident solar radiation, є 
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80°F (300°K) 


is emissivity (or absorptivity by 
Kirchhoff's radiation law), 6 is optical 
depth, x is the atmospheric thickness, 
о is Boltzmann's constant, and T is ab- 
solute temperature of the earth's sur- 
face. Stefan's Jaw—an exponential ab- 
sorption law (references 19 and 20)— 
and an emissivity of 1 for a black 
body were used to derive equation 
10, Solving equation 10 for surface 
temperature yields 


T = |Ье!о|\'* em, (11) 
The incident solar radiation is a func- 
tion of the solar constant /, and the 
albedo A, which is the fraction of 
solar radiation reflected by the atmo- 
sphere (reference 19): 


lo = 1{1—A). (12) 


Optical depth depends on weather 
conditions. An estimate of the ex- 
ponential factor can be easily ob- 
tained by rewriting equation 10 in the 
form 


ef) = |0744 |141-А)І. (13) 


Values of the constants in equation 13 
are 


1, = 1340 watts/m? — °K* 
о = 5.67 x 10° watts/m? — °K‘ 
е = 1.0 for a black body, 


and 
A = 0.39 (reference 19). 


In these units, T must be in degrees 
Kelvin. Substituting these constant 
values into equation 13 and solving 
for different values of T correspond- 
ing to different weather conditions 
yields estimates of the exponential 
factor. Table 3 presents two examples. 
These results are comparable to those 
reported in reference 16. 

Surface temperature estimates are 
obtained by substituting the exponen- 
tial decay values back into equation 
12. Expressions for the temperatures 
in degrees Fahrenheit for a sunny day 
and a cloudy day are given in equa- 
tions 14 and 15, respectively: 


Т, = (173.6 9F)(I-A)ej"4, (14) 
T. = (150.9 °Е)[1—-А)е[!/5. (15) 


In the nuclear winter scenario, the 
factor (I-AÀ)e is presumed to get 
smaller because of increased reflec- 
tion of solar radiation resulting from 
additional particulates in the atmo- 
sphere (reference 16). Opponents of 
the nuclear winter scenario argue that 
the emissivity is a function of elec- 
tromagnetic wavelength. As a conse- 
quence, the greenhouse effect may 
tend to increase emissivity and the 
surface temperature of the earth 
would not change significantly (refer- 
ence 17). Insufficient information is 
presently available for knowing which 
scenario is more likely. Efforts are 
underway to resolve the controversy 
(reference 18). Ш 
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Algorithms 


HENON MAPPING WITH PASCAL 


by Gordon Нидйе5.................. 161 
ABSTRACT MATHEMATICAL ART 
by Kenneth E. Рету................ 181 


THE TMS34010 GRAPHICS SYSTEM 
PROCESSOR 


by Carrell R. Killebrew |г.............. 193 
PLOTTING THE MANDELBROT SET 

by Peter B. 5ейгоейег................ 207 
GRAPHING QUADRIC SURFACES 

by George Haroney ................. 215 
FREE-FORM CURVES ON Your Micro 

by Steve ЕйҢ5..................... 225 


THE WORD GRAPHICS, derived from the Greek graphikos, to write, can be loose- 
ly defined as the process of representing a three-dimensional entity on a two- 
dimensional surface using mathematical rules of projection. The latest genera- 
tion of personal computers, such as the Amiga, Atari, Macintosh, and advanced 
workstations, all emphasize the use of graphics. Business, engineering, 
medicine, and the arts have all reaped benefits from advances in the art of 
computer-generated images. 

Programmers are continually searching for better methods, or algorithms, 
for representing these three-dimensional entities on computer displays. The 
quest for more speed, animation, and better color and realism in computer- 
generated graphics continues unabated. 

Our December Theme articles present some interesting and innovative 
algorithms involving a wide range of applications. Gordon Hughes's “Henon 
Mapping with Pascal" demonstrates how to map complex mathematical func- 
tions that describe the behavior of dynamic systems such as asteroids, 
satellites, and charged particles. 

The use of graphics does not always have to serve a specific application. 
however. We'll explore the domain of purely free-form recreational graphics. 
In "Abstract Mathematical Art," Kenneth E. Perry uses a BASIC program to 
produce cellular automata, the mathematical relatives of the Game of Life, 
and Peter B. Schroeder's "Plotting the Mandelbrot Set" examines the fractal 
geometry of nature in stunning displays on the Amiga personal computer. 

The advent of high-performance, dedicated graphics microprocessor chips 
will provide the thrust for the next generation of graphics-oriented personal 
computers. Carrell R. Killebrew Jr. provides an inside look at the Texas In- 
struments TMS34010 Graphics System Processor. In the very near future the 
new generation of graphics engines will endow desktop machines with capa- 
bilities previously limited to large mainframe computers. 

Engineers and scientists have a longstanding interest in plotting mathematical 
equations in three dimensions. "Graphing Quadric Surfaces" by George 
Haroney includes short BASIC routines that generate three-dimensional plots 
of equations in multiple colors. Steve Enns's "Free-Form Curves on Your Micro" 
explains how your personal computer can produce Bézier and B-spline curves 
that are normally confined to CAD/CAM and other high-end design 
applications. 

All but one of the Theme articles include source code so you can experi- 
ment with these algorithms on your own personal computer and experience 
firsthand the fascination of computer graphics. 

—Charles Weston, Technical Editor 
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the OptiLab toolbox. 


OptiLab presents a graphical 


display of actual program 
performance. 
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^ ASSEMBLE 
а DEBUG 


L TEST 


The star of the OptiLab 
is Program Performance 
Analysis that helps you 
uncover invisible bugs, 
eliminate unneeded code, 
and cure program ineffi- 
ciencies. OptiLab runs in 
real-time, is non-intrusive, 
and gives you outstanding 
performance at a remark- 
ably low price. 

There's more. OptiLab's 
48-channel analyzer lets 
you track bus state ac- 
tivity and trap bugs fast. 
Monitor your software as it 
executes in real time with 


WRITE — 


OPTIMIZE 
SHIP 


SS SS === == Call Toll Free: 


їп California: (415) 361-8883 


ss | ~ -r 
„= =» = 


INSTRUMENTS, INC. 


the full-featured 8/16-bit 
In-Circuit Emulator. Send 
test patterns with the Input 
Stimulus Generator and 
observe their effects. 
With the built-in EPROM 
Programmer, you can 
Am devices without 
eaving OptiLab. 

Orion offers you ready 
support for more than 
150 different microproces- 
sors. MicroTargets " allow 
you to run and test your 
software even before you 
have working hardware. 
And our crack team of 
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Applications Engineers 
is standing by if you need 
assistance. 

But here's the real news. 
OptiLab is priced under 
$ 7,000. Or, you can start 
with a basic Orion system 
for as little as $2,995 and 
add capabilities as you 
need them. 

Call now for complete 
information on OptiLab 
or other Orion microproc- 
essor development tools. 
All Orion products are soid 
with a 15-day money-back 
guarantee, 
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Orion Instruments, Inc., 702 Marshall Street, Redwood City, California 94065, U.S.A. Telex: 550942 
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HENON MAPPING 
WITH PASCAL 


BY GORDON HUGHES 


A window on the world's endless complexity 


IN 1968, MICHEL HENON of the In- 
stitute for Astrophysics in Paris pro- 
posed a simple quadratic mapping of 
the piane as a model for the study of 
dynamical systems such as the motion 
of asteroids, satellites, or charged par- 
ticles in an accelerator. Henon's map- 
ping (see the text box "Creating a 
Henon Mapping" on page 170] is 
based on George Birkhoff's discovery 
in 1917 that you can reduce the study 
of conservative systems with two 
degrees of freedom to the study of 
area-preserving mappings of the 
plane. Thus, Henon set out to find an 
area-preserving mapping that was 
simple in nature but retained all the 
characteristics of more complicated 
mappings. 

Although the mapping Henon pro- 
posed is easy to describe and pro- 
gram, it yields results of great com- 
plexity. Since Henon mappings 
simulate the behavior of physical 
systems, they indicate that many such 
systems are more complex than pre- 
viously imagined. Mathematicians 
and physicists are only beginning to 
understand the nature of this com- 
plexity and what it says about physical 
systems such as the asteroid belt. In 
a series of results during the years 


1954 to 1963, mathematicians A. N. 
Kolmogorov, V. І. Arnold, and J. Moser 
provided a partial explanation for the 
strange behavior of such systems. 
These results are now known as the 
KAM theorem. [t is an important 
theorem in modern physics and has 
aroused a great deal of interest. 


WHAT IS THE KAM THEOREM? 
The KAM theorem explains mathe- 
matically what happens when a small 
external force disturbs a stable 
dynamical system, such as a satellite 
in orbit around Earth. One such dis- 
turbance that satellites regularly 
undergo is the uneven pull of gravity 
due to Earth's bulge at the equator. 
For the planets and the asteroids or- 
biting the sun, the chief disruptive 
force is the pull of Jupiter. [t causes 
a perturbation in their orbits so that 
the orbits are not precisely elliptical. 
The question that the KAM theorem 
addresses is whether these slight ir- 
regularities have long-term effects 
leading to eventual instability. 

The theorem shows that under 
small disturbances a stable system 
undergoes changes but remains 
stable except for microscopically 
small bands of potential instability 


corresponding to “resonances” be- 
tween the original system and the dis- 
turbance. With an asteroid disturbed 
by Jupiter, such a resonance will oc- 
cur if the ratio of their periods is a ra- 
tional number: For example, a 2/5 res- 
onance occurs if two orbits by Jupiter 
take the same amount of time as five 
orbits of the asteroid. The KAM 
theorem proves that as long as the 
disturbances remain small the rela- 
tive size of these resonance bands is 
insignificant and stability is assured. 
Figure ] 15 a Henon mapping that 
simulates a system undergoing suc- 
cessively larger disturbances. The in- 
ner curves represent a system's reac- 
tion to small disturbances and show 
that the system is altered slightly but 
remains stable. (The microscopic res- 
onance bands are much too small to 
be visible in this scale.) 
However, if the disturbance in- 
(continued) 
Gordon Hughes is a professor of mathematics 
at California State University. He worked as 
an engineer in the early Polaris program. He 
has a B.A. in physics from Brown University 
and a Ph.D. in mathematics from the Univer- 
sity of California. He can be reached at the 
Department of Mathematics, California State 
University, Chico, CA 95926. 
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creases in magnitude past a certain 
threshold value, some of the reso- 
nance bands will suddenly widen. In 
figure 1, for example, the first notice- 
able widening is the resonance band 
with six "islands," indicating a 1/6 res- 
onance. Ап asteroid with a period 1/6 
that of Jupiter would find itself on 
such a resonance band. 

With even higher disturbances, the 
resonance bands might dominate the 
system's behavior, as indicated by the 
outer band of seven large islands. The 
scattered dots around these islands 
indicate areas of instability. Similar 
areas exist between the islands of 
each resonance band. Ап asteroid 
caught in one of these regions could 
experience erratic behavior and even 
be thrown from its orbit, as indicated 
by the faint dots escaping around 
figure 1. Such resonances are believed 


HENON MAPPING 


to cause the Kirkwood gaps in the 
asteroid belt. 

Scientists have known for some time 
that resonances between two interact- 
ing forces can lead to instability in the 
form of erratic or extreme behavior. 
In electrical circuits, such resonances 
are sometimes exploited to amplify 
selected signals. But the KAM 
theorem shows that, at least for small 
interactions, the resonances dont 
lead to abrupt changes in behavior. 
The system "stretches" smoothly and 
doesnt break. 


EXTENDING THE KAM THEOREM 
Although the KAM theorem is a land- 
mark result in the study of stability, it 
is concerned entirely with very small 
disturbances. Thus, it doesn't address 
the question of the sudden widening 
of the bands, nor does it attempt to 


Figure 1: A Henon mapping with phase angle A = 1.11) radians. The scale is —1.2 
to 1.2 on both the x and y axes. Thirty-eight orbits are shown, each consisting of 700 

iterations of a single starting point. The outlined area is enlarged in figure 2. (Use the 

parameter file А111РО1 with HENON2.COM or the values above with 

НЕМОМІ СОМ to create this mapping.) 
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explain the exact nature of the reso- 
nance bands. The KAM authors knew 
that these regions would be very com- 
plex in nature due to the buildup of 
resonances. The close-up in figure 2 
gives some hint of the complexity in- 
volved. The pointed region at the 
center is an unstable hyperbolic fixed 
point that always exists between 
stable islands. You can see two thin 
resonance bands just to the left of this 
point. At the top and bottom are the 
edges of the large islands. The smaller 
islands are secondary resonances of 
the large islands. These in turn 
generate third-order resonances and 
the process continues forever with 
endless chains of smaller and smaller 
islands extending into the chaotic 
center region. The central region ap- 
pears to be a scattering of random 
points but is actually a complex in- 
terweaving of tiny islands and their 
corresponding hyperbolic points. 

As far back as 1892, Henri Poincaré 
predicted the possibility of chaotic 
behavior in certain celestial motions 
due to these resonances. Since then, 
a number of prominent physicists and 
mathematicians have wrestled with 
the question. George Birkhoff in- 
vented an elaborate code called 
"symbolic dynamics" to represent the 
Structure of these regions. Recent 
studies by mathematicians such as 
Stephen Smale center on using math- 
ematical topology, an outgrowth of 
geometry. 

These questions are not just 
theoretical. The KAM theorem applies 
to a wide range of ordinary physical 
systems. Therefore, the study of res- 
onance thresholds and the resonance 
bands has a number of practical rami- 
fications for items in the physical 
world, from atomic particles to galac- 
tic clusters. At the 1985 NATO con- 
ference on the stability of the solar 
system (see Szebehely in the biblio- 
graphy), a number of results centered 
on the KAM theorem and its conse- 
quences for the stability of the planets 
and satellites. Because stability is con- 
cerned with a system's long-term 
behavior, many years may pass before 
scientists observe any effects, The 
solar system's long-range stability is 
still an open question. For astercids, 
satellites, and charged particles in an 


accelerator, the effects of any instabili- 
ty are magnified either by their 
relatively small size or by their high 
energies. These provide good test 
cases for the KAM theorem. 


COMPUTER SIMULATION 

Among the most useful tools for in- 
vestigating the behavior of physical 
systems is computer simulation. Typi- 
cally such simulations are complex 
and require extensive numerical in- 
tegration. Even on large-scale com- 
puters, these simulations can take 
hours, However, almost any micro- 
computer can carry out an iterative 
simulation such as the Henon map- 
ping in a matter of minutes. Using 
Turbo Pascal оп an ІВМ PC, you сап 
generate the mapping in figure | in 
about 50 seconds. Listing |, 
HENONI.PAS, contains a short Henon 
mapping program. [Editor's note: Turbo 
Pascal source code listings for HENONI.PAS 
and HENON2.PAS (a longer, more compre- 
hensive Henon mapping program) are avail- 
able on disk, in print, and on BIX; see the 
insert card following page 320 for details. 
Listings are also available on BYTEnet: see 
page 4.] 

Such simulations provide insight 
into the structure of resonance bands 
and the possible mechanisms for their 
widening. For example, simulations 
conducted by Joseph Ford at Georgia 
Tech seem to indicate that widening 
is brought on by neighboring res- 
onances combining together. L. 
Jackson Laslett at the Lawrence 
Berkeley Laboratory devised an 
iterative mapping similar to Henon 
mapping to show the side effects of 
resonances between a beam of 
charged particles and the guiding 
electrical field. 

The amount of detail available on a 
Henon mapping is more a function of 
software than of hardware. The dif- 
ference between a display at 640 by 
200 pixels and one at 320 by 200 is 
not significant if you can magnify the 
area of interest sufficiently. However, 
accurate magnification of a Henon 
mapping requires speed and preci- 
sion. At high magnification, you may 
need to generate 10,000 points to get 
one within the region of interest. 
Since the mapping is iterative, you 

(continued) 
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Figure 2: An enlargement of the outlined area in figure 1. This mapping also has a 
phase angle А = 1.111 radians. The scale is 0.74 to 0.95 on the x axis and 0.27 to 
0.48 on the y axis. Thirty-two orbits are shown, each consisting of 10.000 points. 
(Due to the number of points per orbit, this particular Henon mapping is quite time- 
consuming to produce. lts parameter file is А111Р.02. However, you can save time by 
using the stored screen file A111.02 with HENON2 COM,) 


Listing 1: HENONI.PAS, a short Pascal program for generating Henon 
mappings. This is written in Turbo Pascal for 640- by 200-pixel resolution on 
an IBM PC. To see a sample plot, use the defaults by pressing Return when 
asked for data. (Note: Both HENONI.PAS and HENON2.PAS are written to 
be executed as COM files.) 


PROGRAM HENON1; jshort version of Henon mapping program} 
CONST 

MAXREAL: REAL = 1Е+10; 
VAR 


I,J,P1,P2,O0RBITN,POINTS, RESPONSE: INTEGER; 

R,L,T,B,A,XOLO,YOLO, XNEW, YNEW, X0, YO, DXO, DYO, XSCALE , YSCALE, 
COSA, SINA:REAL ; 

GRID: BOOLEAN; {set this to FALSE to turn off the grid] 


BEGIN 
GRID:wTRUE ; A:91.111;L :9—- 1,2; R: 231.2; B: »—1.2; T:-1.2; 
X0:»0.098; Y0:»0.061;DX0:20.04;DY0O:20.03; ORBITN:«w25; 
POINTS : +500; 


WHILE RESPONSE <> 2 DO {quit when RESPONSE 16 2} 


(continued) 
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BEGIN 


CLRSCR;GOTOXY (2,1); 
WRITELN('INPUT PHASE ANGLE А (IN RADIANS BETWEEN 6 
AND PI)’); 
READLN( A); 
WRITELN('INPUT STARTING POINT FOR FIRST ORBIT (X6,Y0)'):; 
READLN(X@, YR) ; 


WRITELN('INPUT X AND Y INCREMENTS IN THE ORBITS: DX0,DY8'); 


READLN(DXO, DYO); 

WRITELN('INPUT NUMBER OF ORBITS'); 
READLN(ORBITN); 

WRITELN('INPUT NUMBER OF POINTS PER ORBIT'); 
READLN (POINTS); 

WRITELN('INPUT LEFT AND RIGHT WINDOW VALUES’); 
READLN(L,R); 

WRITELN(° INPUT BOTTOM AND TOP WINDOW VALUES*); 
READLN(B,T); 


HIRES; 
HIRESCOLOR(3); 


IF GRID THEN {draw reference grid If GRID ie TRUE} 
BEGIN 
ооа а: 


{find origin} 
P2:»ROUND((T-0.0)«200/(T-B 


IF ((R-L)«R) AND ((T-B)«T) THEN M off screen co} 
draw axes at margin} 


BEGIN P1:2630;P2:»190 END; 
zy HR раб RR 
DRAW(P1,0,P1,200, 1 
FOR J:=0 TO 20 DO 
BEGIN 
DRAN UP 158: 2823 PTE Ж-ү 10] 
DRAW(P145,20*J,P1-5,20xJ,1 
END; 
Ш ен '  (R-L)/(640/64):6:5); 
Nd 'YGRID: ', (T-B)/(200/20):6:5); 
END: 


GOTOXY(1, 1); 
i i A = ',A:6:5); 
WRITELN('XO» ',X0:6:5,* YO» ',Y0:7:6); 
WRITELN('DXO = ”,0Х0:7:6); 
mss 
T:6:5); 


{display plot parameters} 


WRITELN('DYO = ',0Y0:7:6); 
WRITELN(’X SCALE: ',L:6:5,' TO ' 
WRITELN('Y SCALE: ',8:6:5,' TO ' 
БЕ! 
ИКІТЕ(М(” 
GOTOXY(1,22); 
о CAN ВЕ ADVANCED MANUALLY BY PRESSING ANY 
КЕҰ"); 


COSA: «COS (A) ;: SINA: SSIN(A); 
XOLD:2X0;YOLD:zYO; Ístorting polnt for first orbit} 
XSCALE :«640/ (R-L) ; YSCALE : -200/(T-B) ; 
FOR J:=1 TO ORBITN DO {main loop, J is orbit number} 
BEGIN 

GOTOXY (1, 19); 

EU. $'.], “оғ”, ORBITN); 


WRITELN('Current XO0,YO =’,XOLD:6:5,° ',YOLD:6:5); 

I:=1; 

WHILE I <= POINTS DO {WHILE allows eaey abort} 
BEGIN 


I 
IF (ABS(XOLD)«MAXREAL) AND (ABS(YOLD)«MAXREAL) THEN 
BEGIN 


ааваас сиба мапай DEDE: {Непоп map] 
YNEW:=XOLD#SINA+(YOLD-XOLD*XOLD «COSA; 
IF (ABS(XNEW-L)«MAXINT/XSCALE) AND 
(ABS(T-YNEW) « MAXINT/YSCALE) THEN 
BEGIN 


Icontinued) 
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cannot skip intermediate points in the 
calculations. This slows things down 
considerably. 

Also, at high magnification, the 
points plotted may differ only by the 
lOth or the 15th decimal place. You 
cant ignore any of these digits 
because the intermediate points— 
those outside the region of interest— 
must all be generated with high preci- 
sion. Therefore, extended precision is 
necessary to allow good magnifica- 
tion. You can obtain reasonable 
results with Pascal and extended 
precision (11 decimal places) The 
extra speed and precision of 8087 
support would be welcome for high 
magnifications. 


INTERPRETING HENON MAPPINGS 
Because Henon mappings simulate 
dynamiical systems undergoing distur- 
bances, you can use them to illustrate 
the workings of the KAM theorem. 
But a Henon mapping does not repre- 
sent a physical picture of the system's 
motion. Rather, it is a cross section of 
that motion in terms of a phase plot. 
For planetary motion, this phase plot 
may resemble an actual orbit, but 
there are some important differences. 

A phase plot is a graph where one 
axis is the rate of change, or deriva- 
tive, of the other axis. For example, in 
figure 1 the horizontal axis represents 
position, and the vertical axis, veloci- 
ty. Such phase plots are common for 
studying a physical system's long-term 
behavior. 


PHASE PLOTS FOR ТУО 
PHYSICAL SYSTEMS 
Figure 3 shows the phase plot for a 
pendulum. It has one degree of 
freedom since the only motion is 
angular. The horizontal axis is the 
angular position 0 (in radians), and the 
vertical axis is the angular velocity 
404: (in radians per second). If you 
raise the pendulum slightly and let it 
go, it oscillates back and forth forever 
(ignoring friction). During each oscilla- 
tion, there is a smooth and con- 
tinuous trade-off between the veloci- 
ty and the position, that is, between 
kinetic energy (KE) and potential 
energy (PE). On the phase plot this 
shows up as a rotation around one of 
(continued) 
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РНН ТЕК MEM {scale new point} 
P2:=ROUND( (T-YNEW)«YSCALE 

PLOT(P1,P2,1); 

END; 

XOLD: =XNEW; 


END; 
IF KEYPRESSED THEN I:=POINTS+1 ELSE 1:=1+1; 
END; {WHILE I. End of orbit plot} 
XOLD:»XO«J«DXO; {next starting point} 


YOLD :=Y0+J«DY@; 
END; {for J} 
GOTOXY (1,22); 
WRITELN('SELECT ONE: y) NEW PLOT (CARRIAGE RETURNS WILL 


REPEAT CURRENT DATA)’ H 
QUIT’); 


WRITELN( ' (2 
READLN(RESPONSE ) ; 

END; 

END. 


the ellipses. The actual ellipse 
depends оп the pendulum's starting 
position and starting velocity. For 
small oscillations, these ellipses are 
nearly circles. In a nonconservative 
system where frictional forces are 
allowed. the ellipses become spirals 
indicating a slowing of the pendulum. 
Since Henon mappings deal with con- 
servative systems, no such spirals are 
seen. If you assume that the pen- 
dulum is on a rigid bar and is given 
sufficient push (large initial angular 
velocity}, it might become a rotor and 
not oscillate at all. This scenario is 
represented by the wavy lines at the 


top and bottom of figure 3. 

The phase plot in figure 4 is a Poin- 
caré cross section that represents mo- 
tion with two degrees of freedom, 
such as an asteroid orbiting the sun. 
The asteroid's orbit is assumed to lie 
in a plane, so the two possible mo- 
tions are angular and radial. You can 
describe the asteroid's position in 
polar coordinates as (r.6). Note that 
the orbit shown in figure 4 is not quite 
closed. This is due to the disruptive 
pull of Jupiter (and. to a lesser extent, 
the other planets). 

There are now two possible phase 
plots: r versus dr/dt and 0 versus 4@/Д!. 
One way to combine these is to place 
one plot perpendicular to the other 
and take the Cartesian product. This 
yields motion on a torus (doughnut). 
One phase plot winds around the torus, 
and the other simultaneously winds 
along the torus. The end result looks 
like wire coiled around a doughnut. 

Torus plots are a useful way to pic- 
ture motion, but they are not always 
easy to draw or interpret. As an alter- 
native, Poincaré suggested using just 
one phase plot (for example, r versus 
ат) and setting the remaining posi- 
tion variable, 0, to O (or any constant). 
This means that the plot gives r ver- 
sus 414 at only one point in the or- 
bit when @ = 0. Plotting just one point 
per orbit certainly doesn't show the 
asteroid's detailed motion, but for 
many applications, such as the study 
of stability, the long-term motion is 
sufficient. 

What does such a phase plot look 
like? If the orbit is a perfect ellipse 
(without the pull of Jupiter). all you 

(continued) 


Figure 3: Phase plot of a pendulum. For a starting position between O and т, the 
phase plot will follow one of the ellipses as the pendulum rotates. For a starting position 
at т or -т, the pendulum could fall right or left as indicated by the crossing lines. 


Figure 4: Phase plot for an asteroid under the influence of the sun and Jupiter. 
Though there are two degrees of motion, angular and radial. only the radial motion is 
shown in the phase plot. 
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would see is the same point over and 
over again as the asteroid returns to 
0 = O with the same radius ғ and 
radial velocity dridt. This is called a 
fixed or stationary point, and it cor- 
responds to the center of the phase 
plot in figure 4. (For any Henon map- 
ping, the origin (0,0) is always a fixed 
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point because this corresponds to an 
undisturbed system.) With the effects 
of Jupiter, the path of the asteroid 
may wander around, but the move- 
ment is regular because it is tied in 
with the 11.86-year period of Jupiter. 
Therefore, the motion tends to repeat 
on multiples of 11.86 years. For most 


Figure 5a: A Henon mapping of the phase angle A, where A = 0.264 and the 
scale is —1.2 to 1.2 with 25 orbits and 300 points per orbit. The powerful hyperbolic 
point at the tip of the figure is responsible for the "aura" of points around the figure. 
(The parameter file is AO264P01,} 


i68 BYTE * DECEMBER 1986 


Figure 5b: A Henon mapping of the phase angle A, where А = 


LEN 
”.“ 


m 
Яя, Ld 
““ 

. 


1.5732 ана the 
scale is —3.0 to 3.0 with 70 orbits and 400 points per orbit. In this "sea creature; 
A is close to 90 degrees with tfe result that the inner orbits are dominated by four 
fixed points. This causes the early breakdown into the four islands. (The parameter file 
is labeled А15732Р01. Two other mappings are available in parameter files 
А2012Р01 and A2075P.01.) 


asteroids, the 11.86 years does not 
mesh exactly with their periods so 
there is no resonance. These are the 
closed curves in the phase plots. 
Theoretically, an asteroid could follow 
one of these curves forever. If an 
asteroid has a period that is an even 
ratio with respect to Jupiter's, this res- 
onance could magnify the gravita- 
tional effects of Jupiter and possibly 
cause instability. 

It is no coincidence that the Poin- 
caré phase plot in figure 4 resembles 
a Henon mapping. Whenever the sys- 
tem is conservative, the resulting Poin- 
caré map is area-preserving and so 
resembles a Henon mapping. Con- 
versely, you can regard every Henon 
mapping as a phase plot of a physical 
system. For example, the two Henon 
mappings in figures 5a and 5b simu- 
late phase plots for different physical 
systems. 


ADVANTAGES OF A PHASE PLOT 
Even though a phase plot sometimes 
makes it difficult to visualize the ac- 
tual motion of a particle, the final pic- 
ture provides a record of the overall 
behavior for extended periods of 
time. Generally a smooth closed 
curve indicates a regular periodic, or 
almost periodic, motion, while a scat- 
tering of points indicates irregular mo- 
tion. The islands in figure 1 represent 
stable orbits that have “locked on" to 
the particular resonance. The area 
between the islands is the source of 
irregular behavior. 

From a purely practical standpoint, 
it is often easier to obtain a phase plot 
than to solve for the complete equa- 
tions of motion. Even for the simple 
pendulum in figure 3, obtaining @ as 
a function of time involves evaluating 
an elliptic integral—a process you can 
do only by approximation. For exam- 
ple, if you assume the oscillations are 
small, then 8(t) is approximately а 
cosine curve. 


А CLOSER LOOK 
The center of figure [ corresponds to 
an undisturbed, stable system, such as 
to an asteroid in an undisturbed or- 
bit around the sun. it is a fixed point 
because the asteroid always returns 
to this point at the end of each revolu- 
(continued) 
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HENON MAPPING 


CREATING 


A HENON 


Henon mapping is an area- 
preserving map of the plane 
given by 
X(n-l) = X(n} + cos(A) 
— (Yi — Xi(n)) * sin(A) 
Y(n+1) = X(n) * sin(A) 
+ (Y(n) — X(n?*) * cos(A) 


Here, A is a fixed constant called the 
phase angle. First, choose a value for 
A between 0 and ж. (Values outside this 
range are acceptable. but you won't ob- 
tain any new mappings.) Next, choose 
an initial point (X(0), Y(0)) and use it to 
compute (ХІ). У(1)). then (X(2), Y(2)). etc. 
This generates one orbit of the Henon 
mapping. Typically, it will resemble a 
closed curve after a few hundred itera- 
tions. In figure 1, A is 1.111, and the in- 
ner curve has 700 points generated 
with a starting value of (X(0),Y(0)) = 
{.098,.061). 


tion around the sun. For convenience, 
you can regard this point as the origin 
(0,0). 

A phase plot has two basic types of 
fixed points: elliptic and hyperbolic. 
This center point, or origin, is an ellip- 
tic fixed point because the nearby 
curves are ellipses. An elliptic fixed 
point is naturally stable; a small error 
in position or velocity is not disas- 
trous—the system remains on an ellip- 
tic curve close by. For example, the 
center of the phase plot in figure 3 is 
an elliptic fixed point, and it cor- 
responds to a stationary pendulum. 
It is a stable point: if you make a small 
mistake in positioning the pendulum, 
it doesn't cause much change in the 
orbit. 

By contrast, if the pendulum is on 
a rigid bar and is moved all the way 
to the "high noon" position (0 = т, 
dðidt = 0), this would also be a fixed 
point but it would be extremely 
unstable. This is called a hyperbolic 
fixed point because the curves near 
it are hyperbolic, (y – c) = Ix – d). 
They are the crossing lines seen in the 
phase plot in figure 3. Relationships 
of this type are inherently unstable 
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Next, choose a starting point (Х(0). 
Y(0)) for the second orbit and continue. 
A typical mapping might contain 15 to 
20 orbits, depending on the detail 
desired. Figure 1 contains 38 orbits. 
You can use any value for the starting 
point, but for X(0) > l/sin(A). the suc- 
cessive points grow rapidly. For exam- 
ple, with A = 1.111, any starting point 
beyond X(0) = 1.116 grows quickly, and 
the orbit degenerates to a few points 
on the screen. 

А program to generate these map- 
pings will have two nested loops: the 
outer loop to choose the starting 
values (Х(0). Y(0)), and the inner loop 
to generate the orbit (see listing 1). 

Note that the mappings have a sym- 
metry about a line that makes an angle 
of A/2 with the positive X axis. For 
figure |. this angle is 1.111/2 radians, 
which is about 32 degrees. 


near the central point, {c.d), because 
a small change in either x or y yields 
a large change in the other. For a pen- 
dulum, the smallest error in position 
would cause it to fly off on one side 
or the other. In stability theory, these 
hyperbolic fixed points are the "bad 
guys." and they show up in the reso- 
nance bands. 


THE RESONANCE BANDS 
In figure 1, the two major resonance 
bands are the band of six and the 
outer band of seven. These two bands 
appear to be different in character, 
but they are actually similar. Because 
the outer band is so wide, more detail 
is visible, but the tiny islands and the 
"fuzzy" scattering of points are part 
of every resonance band. If you 
enlarged the islands in the band of 
six, you would find a similar structure. 
The small islands represent secon- 
dary resonances. They are the bands 
of the bands. These secondary reso- 
nances occur because each of the 
large islands represents a new stable 
fixed point just like the origin. There- 
fore, according to the KAM theorem, 
these islands also stretch and then 


break to form resonance bands. This 
is an endless process as the new 
islands spawn even smaller islands 
corresponding to higher resonances 
that resemble the harmonics of a 
piano string, but in two dimensions. 

The scattering of points visible in 
the outer band is caused by dense ac- 
cumulations of hyperbolic fixed 
points. To see how these hyperbolic 
"bad guys" got here, recall that the 
resonance bands are formed from the 
remnants of rational orbits. These are 
the orbits that mesh exactly with the 
disruptive force; for example, a 2/5 
resonance indicates that two orbits by 
Jupiter match exactly five orbits of the 
asteroid. These rational orbits are the 
ones destroyed to form the resonance 
bands. (The widening is the result of 
the rational orbit absorbing nearby 
orbits.) When these rational orbits are 
deformed into the bands, the islands 
are formed. But according to the 
Poincaré-Birkhoff Fixed Point 
theorem, these stable islands must 
alternate with hyperbolic fixed points. 
The islands and the hyperbolic points 
have the same origin. They are both 
created when the rational orbit is 
deformed by the disturbance. 

Since any resonance band has an in- 
finite number of islands, it also has an 
infinite number of hyperbolic points. 
These stable and unstable points are 
interwoven in a complex nesting pat- 
tern. To make matters worse, the 
curves joining these hyperbolic points 
(called separatrices) are turned into in- 
credible jumbles of zigzags, known as 
tangles. This means that each of the 
islands is surrounded by rings of 
tangles. In figure 2, all you can see of 
this chaos is a sea of dots that appear 
to be totally random. 

The structure of these regions is 
much too complex to be visualized in 
a phase plot. Many attempts have 
been made to draw these regions. V. I. 
Arnold, one of the KAM authors, has 
drawn some excellent illustrations 
showing the nesting as windings of 
tori. Ralph Abraham at the University 
of California (Santa Cruz) has pub- 
lished a “Visual Mathematics Library” 
with drawings of some tangles. It is 
this unimaginable complexity that 
mathematicians like George Birkhoff, 
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Jurgen Moser, Stephen Smale, and 
others have been attempting to un- 
ravel. It is the key to the nature of the 
resonance bands and, therefore, 
crucial to the question of stability. 


RATIONAL VS. IRRATIONAL 

Since the rational orbits are deformed 
into the resonance bands, the remain- 
ing curves must correspond to irra- 
tional orbits. Here there is no buildup 
due to resonances. so the status quo 
is maintained and the overall motion 
is stable. For example, Earth seems to 
follow a peaceful irrational orbit with 
respect to Jupiter. The gravitational 
pull of Jupiter does cause perturba- 
tion of Earth's orbit, but there is no 
apparent buildup of forces as there 
could be with a resonance. 

Not all irrational orbits are safe. If 
it happens to be too close to a ra- 
tional orbit, the irrational orbit can be 
absorbed into the resonance band. 
For small disturbances, this absorp- 
tion is minimal, and the irrational or- 
bits dominate the behavior. Paradox- 
ically, there are many more irrational 
numbers than rational ones, so if you 
pick an orbit at random (by choosing 
a starting point (xy) or {г.0)), it will 
almost certainly correspond to an ir- 
rational orbit. This is why the KAM 
theorem works: The rational reso- 
nance bands, even with the neighbor- 
ing rationals and irrationals, are still 
insignificant for small disturbances. 
The end result is a stable system 
where the irrational orbits dominate 
and the resonance bands have no ap- 
preciable effect. At higher energies 
though. these rational orbits absorb 
many more nearby orbits and be- 
come a significant factor. 


ORBIT WATCHING WITH PASCAL 
When you watch an individual orbit 
in slow motion on the computer, the 
successive points are rotations by a 
fixed angle called the winding number. 
For an irrational orbit, this angle never 
comes out even, so the points never 
repeat. They wind forever, either 
clockwise or counterclockwise. For a 
rational orbit, the points eventually 
repeat and a resonance occurs. Think 
of the successive points as the path 
of the asteroid, and the total curve as 
(continued) 
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"We shall create a compater 
that lets consumers choose 
what's right for them." 
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the period of Jupiter. There is a reso- 
nance when these two mesh exactly 
(in time, not physically). On the screen 
it looks as if the points are stationary. 

However, 
perfectly stationary points, because 
these are the orbits that will bifurcate 
into bands. The orbit is "trying" to be 
stationary, but the disturbance won't 
let this happen. The stationary points 
are distorted into islands just as in 
figure 1. 

Remember, for the purposes of 
computer simulation all numbers 
must be rational, since they are stored 
only to a limited number of digits. This 
is not a problem, because the KAM 
theorem is really a matter of degree: 
There is a hierarchy of rational 
numbers, from the major resonances 
such as l/l, 2/3, 1/5, etc., down to 
the essentially irrationals represented 
by numbers such as 78438166/ 
1677743295. Note that in the Henon 
mappings the major resonances give 
the wide bands. These are the most 
powerful resonances. 


THE FATE OF A PHYSICAL 
SYSTEM 

There are two broad types of 
behavior for a physical system on one 
of these resonance bands: stability 
and chaos. The islands represent 
regions of relative stability, and the 
area between the islands represents 
potential chaos. If a system locks on 
to the resonance and follows the 
islands, it behaves in a regular fashion. 
For example, if an asteroid followed 
the seven islands in figure 1, it would 
have a period of 1/7 that of Jupiter (i.e. 
every seven revolutions, it would 
repeat itself]. If it were on the outer 
edge of the islands, it would still be 
regular but would not quite repeat 
itself. 

If the system is on one of the small 
islands corresponding to higher res- 
onances, it travels a more varied path, 
but the overall behavior is still regular. 
For example, an asteroid that starts 
out on one of the eight smaller islands 
is still tied to the seven large islands, 
but there is a secondary winding, or 
perturbation, as it visits the eight 
islands. The overall motion is similar 
to that of the seven islands. For the 

[continued] 
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merging, overlays and more. Gener- 
ates optimized command files for 
fastest possible link times. 


Inquiry 187 


function keys and a numeric < 
keypad. Expandability is a 
builtin bonus. There are 
industry-standard ports for 
printers, modems, and many 
other peripherals. 


Ihe ATARI 10405Т is a 
megabyte of muscle. And it's 
at your nearby computer 
retailer today. 


Jv 


ATARI 


TimeSlicer Create multi-tasking 
and real-time applications in C with 
this library of useful tools and services. 
Optimizes processor usage and trans- 
parency. Brings multi-tasking into your 
application rather than interfacing with 
the operating system, allowing for 
more efficient and portable programs. 


To order or to obtain complete spe- 
cification sheets call: 


1-800-847-7078 
In NY: 914-332-1875 


I IEED'MT 


ШШШ Ens, Wri 


The Full-Service Source for Programming Software. 
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Trade in Your Old Drive and get a 
GEM of a Deal 


CMS, the leader in PC enhancement products, 
has an unbeatable offer for you. You can now 
upgrade your IBM® 20 MB disk drive* by 
swapping it for a CMS 60 MB drive, valued at 
$1595, and get $200 off the suggested retail 
price. That's right — a 60 MB hard-disk drive 
fully installed for only $1395 plus your old 20 
MB drive. 


To make it even more attractive, CMS is 
bundling Digital Research'se GEM DESKTOP" 
application software with each drive — 
absolutely free. And if you act before January 
31, 1987, you'll get four coupons worth $50 
each toward the purchase of DRI's& popular 
applications software packages. That's a $250 
software value — free. 


Today's data storage requirements are 
expanding so rapidly that you may have already 
outgrown your PC's 20 MB capacity. With this 
special offer, you can not only expand your 
capacity, but also upgrade performance with 
the most advanced hard disk drive on the 
market today. The CMS Model K-60 has an 
average access time of 22 to 28 milliseconds 


which is approximately three- 
and-one-half times faster than the IBM PC-XT 
drive access time! 


So don't delay — upgrade your PC and get in 
оп this terrific program. For the location of the 
nearest CMS dealer and a copy of our full 
product catalogue, Contact CMS at 


(714) 549-9111. 
Best Performance 
Best Price 

3080-A Airway Ávenue 


Costa Mesa, CA 92626 
(714) 549-0111 Telex (023) 371-8711 
Fax (714) 549-4004 


"Oller valid) on original IBM PC-XT' 286 model drives only. No substitutes will be accepted. ІВМ and IBM PC ure registered trademarks and PC-XT is a 
trademark of IBM Corporation. Digital Research and DRI are registered trademarks of Digital Research Corporation. 
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HENON MAPPING 


microscopic islands, the many levels 
of windings cause a great deal of 
small variation, but the motion is still 
bound to the large islands. The real 
danger, especially with the higher res- 
onances, is that a very small change 
in conditions, such as a minor colli- 
sion or the puil of Earth, Mars, or 
Saturn, would tend to disrupt this 
rather delicate stability. Surrounding 
these islands are regions dominated 
by unstable hyperbolic points. 

If a physical system didn't lock on 
to the resonance, it could exhibit er- 
ratic behavior as represented by the 
regions between the islands. If it got 
too near a powerful hyperbolic point, 
it could be thrown out like a slingshot. 
If it got too near one of the tangies, 
the system would experience a 
localized chaos as it followed an "or- 
bit" that was a maze of zigzags. 


THE KIRKWOOD GAPS 
Using the asteroids as a guide, the 
stable phenomenon of “following the 
islands" or “orbit-locking” seems rare. 
In fact, the asteroids are conspicuous- 
[у missing from the resonance bands. 
These gaps were first observed in 
1886 by Daniel Kirkwood. a U.S. math- 
ematician and astronomer, who 
suspected that the gaps correspond 
to resonances with Jupiter. Recent 
calculations by M. V. Berry at the Wills 
Physics Laboratory in Bristol, England, 
indicate that indeed these gaps coin- 
cide closely with the major reso- 
nances between the asteroid's orbit 
and Jupiter's. Instability has been the 
dominant factor causing asteroid ejec- 
tion. Calculations by Andrea Milani 
and Anna Nobili at the University of 
Pisa indicate that secondary distur- 
bances caused by the slight eccen- 
tricity of Jupiters orbit might have 
speeded this up. making the delicate 
orbit-locking unlikely. (They did, 
however, find a possible orbit-locking 
between Jupiter and Uranus) 
Where do the eiected asteroids go? 
Wandering asteroids with erratic 
behavior have been observed, but it 
is difficuit to trace their paths back in 
time to determine whether this is due 
to resonances or not. Some astrono- 
mers believe that a few of these er- 
ratic asteroids join the cloud of 
[continued] 


THE ATARI 
ТЕН COMMANDMENTS 


"We shall create a computer 
that's as powerful in the music 


studio as it is in the office "z-as 
68000-based PC's you can < 


Atari was among the first 
in the personal computer 
business to do something 
for music. 

With a built-in Musical 
Instrument Digital Interface 
(MIDI. you can turn the 
1040ST™ into a multitrack 
recording studio by connect- 
ing it directly to keyboards, 
drum machines, and synthe- 
sizers. No other PC has MIDI 
built in—not ІВМ", not 
Amiga™, not Масіпіов ТМ, 

The 16-bit ST™ also con- 
tains a sound chip with three 
.J programmable voices. One 

| more reason why the ST Corm- 
‘|  puterisatthe top of the charts. 
The ST is one of the finest 


emp Ponga гі а Ti e Conmalót Mimpi ка Ви 
E ыны 4 Ti. шишка bo Apple Зету 


own. It also features an array 
of expansion ports for your 
synthesizer, printer, and other 
important peripherals. 

The 10405Т gives you all 
this for $999-which we think 
will be music to your ears. 


Available at fine com- 
puter and music dealers, 
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Tempers flare. Tantrums rage. Апа both sides come out fight- 
ing. It's the battlefield known as life with anyone 5 to 18 years 
old. Get Mind Over Minors™ And discover the sweet sound of 
silence. You'll learn the best ways to manage and motivate your 
young person, based on their personality and yours. 
Mind Over Minors. It's a program to transform the war zone 
=m into silent nights, and happier days. Call 1-800-624-5227 (In 
in , California, 1-800-824-7325). ind editions N Enor and 
É: ОНЕ "31 teachers. IBM/ Apple/ 9 
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MicroCom Systems 


OUTSTANDING 


SOFTWARE 


For IBM PC's and Compatibles 


ER 
4 $350 Lo DISK 


й SMALL QUANTITIES FOR TEN OR MORE 
#1 OFF 5 DISKS OR MORE WITH THIS COUPON 


4 Г] CAD 1 — Allamira, a four color object 

oriented drawing program. Color gr. req'd. 

ЕСІ COMM 3 — Compression/decompression 
and archival ulilities for telacommunications. 

1] DATABASE 1,2 — (2 disks] PC-File ПІ, 

| Version 4, a user friendly database system. 

C] DATABASE 3 — Tha pBASE relational 
database manager with query language. 

| [m EDUCATION 1 — Inleractive DOS tutorial for 
new PC users. Makes learning DOS painless. 
GAMES 1 — Chess, 3-D Packman, Kong, 
Spacewar, JanitJoe, and more. Color gr. req'd. 

Į GAMES 2 — Qubert, Pango, Centipede, 

fl Monopoly, Zcarre, and more. Color gr. req'd. 

Г] GAMES 3 — Blackjack (уои set rules}, Arm 

1 Chair ОВ, and Empire (war gama). 

І Г] GAMES 4 — Castle, бізг Trek, and Ihe 
original Collossal Caves ADVENTURE. 
GAMES 5 — The HACK adventure game 

! Irom Ihe universities. Like Rogue. 

Г) GAMES 6 — Pinball, Othello, Dragons, 
Sopwith Шу опе], and more. Color gr. req'd. 
ГІ GAMES 7 — Round42 {16 color graphics), 

Ё Backgammon and more. Color gr. req'd. 

Į Г] LANGUAGE 2 — The renowned SMALL-C 
compiler and а C interpreter 

1 ГІ LANGUAGE 5 — Turbo Разса! Interactive 

f debugger, pop-up help, formatters, etc. 

[1 LANGUAGE 7 — Pascal interpreter/compller. 
Greal for learning Pascal! 
[] MUSIC 1 — Many clever tunes, and an 

1 excellent color graphics music editor. 

ДП ORGANIZER 1 — DeskMate, a Sidekick 
clone, and the Judy calendar program. 

В П ORGANIZER 3 — The PC-Outline windowing 

Д oulline editor/thoughl organizer. 

Г] PICTURES 2 — High res digilized graphics 
piclures. Color graphics required. 

į L] PINUP 2 — Provocative high res digitized 
graphics pinups. Color graphics required. 


ЕГІ PRINTER 1 — Font and sideways utilities, 2 
spoolers, banner makers, and more. 


BO UTILITIES 1 — А collection of invaluable 
Қ general purpose DOS utilities, А musil 
Г] UTILITIES 2 — More invaluable DOS ulilities. 
Ш ^ Too many to lis! here! 
| [Г] UTILITIES 3 — A comprehensive sel of 
debugging and diagnostic vilties. 
WORD 1 — PC Wrile 2.6, а powerful and 
complete word processing system. 
1- WORD 3 — The PC Style writing analysis 
A program and FOS complexity Index finder. 
И — WEW RELEASES — 
[Г] BUSINESS 1 — EZ-Forms business form 
generation, complelion, and printing program. 
П CAD 2 — An advanced 2D/3D drafting 
[i program. 640k required. Color gr. req'd, 
| [2] COMM 1,2 — а disks| Version 2.2 of ihe 
ever-popular CMODEM communications prog. 
(4) COMM 4,5,6,7 — (4 disks} Latest RBBS 
E Bulletin Board System 14,10. 
E] COMM 6,9 — |2 disks) PROCOMM 2.4, an 
exc. modem program wilh terminal emulation. 
[2] INFO 1,2 — |2 disks) Cooking recipes data- 
|| base with keyword/ingredient retrieval prog. 
LANGUAGE 1 — PDProlog 1.9v, Sih 
generation language for artificia! intelligence. 
ГІ LANGUAGE 3 — А86, a full featured 
1 8086/8088 macro assembler. 
LANGUAGE B — Xlisp 1.7, Ihe standard for 
Й Artificial inteligence programming languages. 
i П LANGUAGE 9 — The ICON siring and 
struclure oriented programming language. 
[| 5) MUSIC 2,3 — (2 disks) PianoMan Ver 30 
polyphonie music recording & playback prog. 
Ш C WORD 4 — The Speller spall-checking 
n program. Includes customizable dictlonary. 
= Catalog available, add $2. 3.5" format add $1/dlak. 
| Cost of items 
Ё CA Res 7% Tax 


Ship/Handing .  — . Domestic £1./Foreign $5. 
Total Enclosed — m 
MicroCom Systems шад 
ы (415) 325-8500 ш: 


РО. Box 51657, Palo Alto, СА B4303 
иш иш шиш иш шш юы ма иш 
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HENON MAPPING 


Halley's comet could 
be an asteroid 

that suffered 

the fate of a 

KAM resonance. 


comets at the extremes of the solar 
system. Halley's comet could be ап 
asteroid that suffered the fate of a 
KAM resonance. 


THE RINGS OF SATURN 

The rings of Saturn have gaps similar 
to the gaps in the asteroids, The rings 
are composed of thousands of rocks 
and ice particles that are influenced 
by the gravitational pull of Saturn's 
satellites, most notably Mimas, and 
the major resonances here are be- 
tween the period of the particle and 
the period of Mimas. The important 
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1/3 resonance coincides closely with 
a well-known gap between ring B and 
the Crepe ring. The 1/2 resonance 
seems slightly out of alignment with 
the Cassini gap, but the astronomer 
Е Franklin has shown that if you in- 
clude the mass of the B ring, the 1/2 
resonance coincides very closely with 
the Cassini gap. 


SUMMARY 

The theoretical study of stability is 
one of the more difficult fields of 
mathematics, and results such as the 
KAM theorem are of a highly tech- 
nical nature. Yet, through the medium 
of computer simulation using iterative 
mappings such as the Henon map- 
ping, you can gain significant insight 
into the nature of these studies. This 
visual insight can be a powerful tool. 
Most of the laws of physics were ob- 
tained through keen observation 
followed by mathematical analysis. 
Now anyone with a microcomputer 
has a window from which to observe 
some of the more exotic behavior that 
underlies the world. m 
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Get the Courier НТ 
9600-bps modem. 

Then watch the rest of 

the world play catch-up. 


USRobotics new high speed 
technology delivers over 1,000 
characters/second on more dial-up 
phone lines. For less than $1,000. 


The new Courier HST (High Speed 
Technology) dial-up modem combines four 
great ideas that add up to a new standard for 


| personal computer data communications. 


It's full-duplex, with high speed (9600- 
bps) and low speed (300-bps) channels— 
automatically assigning the high speed 
channel direction. This asymmetrical 
solution avoids the problems of echo- 
cancelling technology or inefficlent 
half-dupiex schemes. 


The most powerful data signalling tech- 
nique—Trellis Encoded Mcdulation—lets 
Courier HST achieve maximum speed over 
a much wider range of phone line condi- 
tions than other 9600-bps moderns. 


A unique error- and flow-control method 
allows Courier HST to send up to 1,100 
characters a second over long distance 
phone connections. 


It's familtar as any 2400- and 1200-bps 
modern. Same features, commands and, 
in most cases, the same software. In fact, 
Courier HST automatically falls back to 
2400, 1200 and 300-bps, connecting you 
with nearly ali modems. 


High speed. High accuracy. High value. And 
a two-year parts and service warranty. Get 
the USRobotics Courier HST, priced under 
$1,000. And watch the rest of the world play 
catch-up. 
CALL 1-800-DIAL-USR 
In Illinois (312) 982-5001 


| | nd | Yes, pl d FREE 8- 
N NC 2 Pd AN book explaining the om Courier HST and { 
Cre N >” Coe Ға Ж” today's new high speed technology. i 
қ SGD = 
12 ыу Ог p^ | 
“ул” ЖҰТ” - - 

( 4 ж” А > 

| ww “`2 ] Address І 
fy 2 х, Со x - City State. — Zip 
y : 4 ( "t. Jj P S Business Phone(  ) i 
nes C n E 4 E pu E 12/86-ВҮ-Н5Т Т 
= 1 (Robotics ! 
The Intelligent Choice in Data Communications. ) 
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1 FOURTH GENERATION LANGUAGES 


James Martin 
Three information-packed volumes maka this a com- 


piste package of Fourth-Generation Languages— «7 


1. VOL. l.: (An exploratory overview of 4GLs.) 


1995, cloth, 432 pp., 0-13-329673-3 


2. VOL. ll.: Representative 401.8. 
1988, cloth, 572 pp., 0-13-329749-7 


3. VOL. ІП): 4GLs from IBM. 
1988, cloth, 304 pp., 0-13-329764-0 


2 RECOMMENDED DIAGRAMMING 
STANDARDS FOR ANALYSTS AND 
PROGRAMMERS 


James Martin 
Confidently step into the new, exciting era of diagram- 
ming with this complete guide to diagramming stand- 
ards. Learn tc create more precise diagrams on a 
workstation screan. 

1986, cloth, approx. 352 pp., 0-13-7527377-9 


3 DIAGRAMMING TECHNIQUES FOR 
ANALYSTS AND PROGRAMMERS 


James Martin 


Survey ail diagramming tachniques in common com- 
puter use and clarify thinking and communication 
when exploring these widely-used structured diagram- 
ming techniques. 

1984, cloth, 416 рр., 0-13-208794-4 


4 THE DESIGN OF THE UNIX 
OPERATING SYSTEM 


Maurice J. Bach 


Gain a better understanding of UNIX with the 
sophisticated workings of the UNIX kernel and these 
detailed descriptions of internal algorithms and 
structures. 

1988, cloth, 544 рр, 0-13-201799-7 


5 ADVANCED UNIX PROGRAMMING 


Marc J. Rochkind 


Cover UNIX system calls easily, wisely, and portably. 
Explore how, when, and why system calls are used in 
UNIX's most important versions to interface user 
subroutines and commands with kernel facilities. 


1985, cloth, 224 pp., 0-13-071800-1 
Available at these dependable bookstores: 


ALABAMA Stanford University 
Palo Alto 

M & 

Sa a 415-327-3680 
8006 Madison Pike San Diego Technical Books 
Madison 6290 Vickers Street 
208-772-9250 San Diego 
CALIFORNIA eee 
Stacey's COLORADO 
581 Market бігееі McKinzey-White 
San Francisco Booksellers 
415-421-4687 5701 N. Academy Drive 
Siacey‘s Colorado Springs 
219 University Avenue 303-580-1700 
Palo Alto Auraria Book Center 
415-326-0681 955 Lawrence Center 
Stacey's Denver 
383 Sacramento БІ. 303-556-3230 
San Francisco Tattered Cover Bookstore 
415-397-7935 2930 E. 2nd Ave. 
Cody's Books Danver 
2424 Telegraph Avenue 303-322-7727 
heen 25. DISTRICT OF COLUMBIA 


Op Amp Technical Books 
1033 М. Sycamore Avenue 


Sidney Kramer Books 
1722 H Street, N.W. 
Washington, D.C. 


Los Angeles 

"rüber а 202-298-8010 

Computer Literacy FLORIDA 

520 Lawrence Expressway Heath-Zanith Computer 
#310 Electronics 

Sunnyvale 4705 W. 16th Avenua 

408-730-9955 Hialeah 

Stanford Bookstore 305-823-2280 
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Distinctive Guides 


From Prentice-Hall 


6 THE UNIX C SHELL FIELD GUIDE 


Gail Anderson and Paul Anderson 
Learn to use this powerful interface effectively and take 


| full advantage of the practicality of the C Shell features. 


1986, paper, 400 pp., 0-13-937468-Х 


i 
7 CRAFTING C TOOLS FOR THE IBM PCs 


Joe Campbell 


Write powerful C programs to reach inside the IBM PC 
and into individual hardware devices. interface with the 
8086 assembly language and write system-level func- 
tions that help detect and process the "special" keys 
on tha IBM PC keyboard. 

1986, paper, 448 pp., 0-13-188418-2 


B ARTIFICIAL INTELLIGENCE IN 
BUSINESS, SCIENCE AND INDUSTRY 


Wendy B. Rauch-Hindin 


Provides programmers and managers with a practical 
overview of Al in business and includes specific 
methods for implementing new Al technology. 


1. VOL. 1.: Fundamentals 1996 cloth, 331 до, 0-13-048893-2 
2. VOL. Il.: Applications 1986, cioth, 348 ра, 0-73-048901-8 


9 ALGORITHMS AND COMPLEXITY 


Herbert S. Wilf 


Ideal for programmers who want to write more efficient 
algorithms and programs, this guide explores several 
families of algorithms and emphasizes analysis of 
complexity rather than data structures. 

1986, cloth, 240 pp., 0-13-021973-8 


10 MC68000 8-/16-/32-BIT MICRO- 


PROCESSORS Programmer's Reference 
Manual, 5th Edition 


Motorola, Inc. 
Motorola, Inc., brings you the latest, authorized 
developments on the MC68000 family of chips. 
1986, papar, 256 pp., 0-13-541475-X 


GEORGIA 


Oxford Bookstore 

2345 Peachtree Road, NE 
Allanta 

404-262-3332 


Bordars Book Shop 
3655 Roswell Rd. 
Allanta 
404-237-0707 


ILLINOIS 


Kroch's and Brentano's 
29 South Wabash Avenue 
Chicago 

312-332-7500 


KENTUCKY 


Hawley-Cooke Booksallers 
27 Shelbyville Rd. 
Louisville 

502-893-0133 


MARYLAND 


University Book Center 
University of Maryland 
College Park 
301-454-3222 


Maryland Book Exchange 

4500 College Avenue 

Сойеде Park 

301-927-2510 

Johns Hopkins University 
Bookstore 

Charles & 34th Street 

Baitimora 

301-388-8317 


MASSACHUSETTS 


Harvard Coop 

1400 Маѕѕасһиѕа Ауа. 
Cambridge 
617-492-1000 


Boston University 
Bookstore 

660 Beacon Street 

Boston 

617-238-7415 


MICHIGAN 


Borders Bookshop 
303 South State Street 
Ann Arbor 
313-668-7652 


Jocundry's Books 
210 M.A.C. Ave. 
East Lansing 
517-332-0858 
Schuler Books 
2975 26th St. 
Kentwood 
616-942-2561 
Borders Bookshop 
31150 Sauthfield Rd. 
Birmingham 
313-644-1515 


MINNESOTA 


University of Minnesota 
Bookcentar 


231 Pillsbury Drive, S.E. 


Minneapolis 
612-625-5000 


NEW YORK 


Syracuse University 
Bookstore 

Schine Student Center 

303 University Place 

Syracuse 

315-423-4194 

Barnes & Noble 

University of Rochester 


Frederick Douglas Bldg. 


Rochester 


716-275-4011 TENNESSEE 
Total information Davis-Kidd Booksellers 
844 Dewey Ava. 2185 Green Hills Village 
Rochester Drive 
716-254-0621 Nashville 
Triangle Воок Shop 515-385-2545 
403 College Ave. TEXAS 
Ithaca re a ep 
607-272-7111 Texas A & M Bookstore 
f University Canter 
Campus Connections Collage Station 
Rochester tnstitute of 409-945-8851 
Techno B 5 S 
1 Lomb Memorial Drive rown Book Shop 
стаг аа acad 
x 7. 713-783-2002 
0н! r The Micro Store 
MicroElectronics 510 James Streel 
1555 W. Gane Ave. Richardson 
Columbus 214-231-1096 
614—481-8041 Bookstop, inc. 
OREGON 9205 Brown Lana 
Powell's Technical Auslin 
Bookstore 512-B34—9951 
32 NW. th St. Taylor's Inc. 
Portland 10495 Olymplc Drive 
503-273-8123 Dallas 
PENNSYLVANIA 214-357-1700 
Carnegie Mellon WASHINGTON  —(— 
University Bookstore Tower Books 
Barer Hall 20 Marcer бігеві 
Pittsburgh Sealtla 
412-268-2966 208-283-6333 


Prentice-Hall Publishing Company 


(201) 767-5049 


CJ-488 


GRAPHICS ALGORITHMS 


ABSIRACT 
MATHEMATICAL 


ARI 


BY KENNETH E. PERRY 


Use a BASIC program to explore the fascinating world 
of linear cousins of the Game of Life 


COMPUTER-GENERATED mathemat- 
ical art is art created by pure mathe- 
matics as opposed to other forms of 
computer graphics. In this article, the 
mathematical entities are “one-dimen- 
sional cellular automata.” | have 
found their study exciting and 
astounding. 

One-dimensional cellular automata 
are linear versions of the two-dimen- 
sional automata whose classic exam- 
ple is John H. Conway's Game of Life. 
The text box “The Origins of Cellular 
Automata” on page 182 explains the 
evolution of the ideas that led to the 
development of these structures. 

This article discusses these autom- 
ata, elaborates the rules that define 
them, and presents a program in IBM 
PC BASIC that you can use to find 
these hidden structures. You will need 
a color adapter and color monitor to 
use the program. See the text box 
“BASIC Program Notes” by George A. 
Stewart on page 190. 


DEFINING THE AUTOMATON 

In the years since its invention, the 
cellular automaton has not had much 
exposure in the general scientific 
press. One exception occurred in 
1971, when Martin Gardner in Scien- 


tific American revealed to the world 
Conway's Game of Life (reference |). 

Conway's game is a two-dimen- 
sional cellular automaton in which 
each cell can take on one of two 
states, O or 1, and its future depends 
on its own state and that of all eight 
neighbor cells, both orthogonal and 
diagonal (this is known as the "Moore 
neighborhood" after Edward F. 
Moore, who first discussed rules using 
this neighborhood). 

In 1984 three articles appeared con- 
cerning a new breed, the one-dimen- 
sional cellular automaton (see refer- 
ences 2, 3, and 4). Two of the articles 
were written by Dr. Stephen Wolfram 
of the Institute for Advanced Study in 
Princeton, New Jersey, and the other 
made reference to him. 

Although the transition rules for 
one-dimensional cellular automata 
are very simple and easy to state, 
some of these automata can exhibit 
behavior of astonishing complexity. 
Wolfram is attempting to gain an 
analytic understanding of how such 
automata evolve. Reading these ar- 
ticles (and especially looking at the 
stunning color reproductions of com- 
puter graphics) stimulated in me a 
strong desire to program these au- 


tomata on my own computer. Listing 
| is one of the results. 

Interpreted BASIC is much too slow 
to program two-dimensional cellular 
automata. However, for one-dimen- 
sional automata the case is quite dif- 
ferent. The field, instead of being и by 
и, is 1 by n, and the number of cells 
is in the tens or, at most, the hun- 
dreds. Having said this, | must still 
admit that this BASIC program is 
rather slow. 

The type of automaton I have pro- 
grammed consists of a linear row or 
“field” of cells whose maximum 
length is dictated by the number of 
pixels on a horizontal screen line. 
Each cell can take on one of four dif- 
ferent states numbered 0, 1, 2, and 3. 
The transition rule for the next state 
of the cell depends on the sum of the 
states of three cells—the cell itself and 
its two neighbors. Since the largest 
possible value of each cell is 3, the 
greatest possible sum of three cells is 

(continued) 
Kenneth E. Perry (22 Sedgemeadow Rd., 
Wayland, MA 01778) joined the group that 
built Howard Aiken's Mark IV computer 
shortly after World War Il, which led to a life- 
time career in digital logic and programming. 
Retired, he's still at it. 
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9, and the sum can take on any value 
from 0 to 9. A typical rule can be 
defined as follows: 


0123456789 
0230000000 


This rule is as follows: If the sum is 
0, the next state will be 0; if the sum 
is 1, the next state will be 2; if the sum 
is 2, the next state will be 3; if the sum 
is 3, the next state will be О; and so 
forth. 

The first digit of a rule is usually О; 
otherwise, the entire initíal array of 
O-cells will reverse states in a single 


Sum 
Rule 
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generation. The other nine digits can 
each take on any one of the four 
values from 0 to 3. The number of dif- 
ferent possible rules is therefore 4?, 
or 262.144. 

One advantage of the one-dimen- 
sional automaton is that it is possible 
to display a history of its development 
on a two-dimensional color display 
screen (with the states O, 1, 2, and 3 
represented by the colors black, red, 
green, and blue, respectively), while 
for the two-dimensional automaton 
only one generation at a time can be 
displayed. 


The program creates a display of 90 
generations of an automaton contain- 
ing 160 cells (the display density can 
be increased to show 190 by 255 if 
desired). The horizontal axis repre- 
sents space and the vertical axis, time. 
It is important to keep in mind that al- 
though the display is two-dimen- 
sional, the automaton is unregen- 
erately one-dimensional. 

The evolution of this type of autom- 
aton over succeeding generations (or 
clock ticks) is determined entirely by 
the rule and the initial state of the 

(continued) 


THE ORIGINS OF CELLULAR AUTOMATA 


he time was the early fifties. John 

von Neumann (1903-1957) had set 
himself the task of demonstrating that 
a self-replicating automaton, a robot 
that could reproduce itself, was pos- 
sible in principle using the following 
approach. 

Consider a conceptual robot (there 
was never any thought of actually 
building anything) wandering at ran- 
dom about an imaginary warehouse 
containing elementary spare parts scat- 
tered about the premises (a badly 
managed warehouse, but the robot. to 
be credible, must get along with a 
minimum of outside help). The robot 
identifies the parts it needs and assem- 
bles these parts to construct an exact 
copy of itself. In order to direct its 
operations and make its decisions, the 
robot contains à conceptual computer, 
a "universal computer" capable of 
computing anything that is com- 
putable. Such a conceptual universal 
computer had been invented in 1936 
by Alan Turing, and if there was one 
thing about which von Neumann had 
no doubt whatever, it was that his self- 
replicating automaton would contain a 
Turing machine. 

Von Neumann had made some prog- 
ress with this "kinematic" approach. 
but he was not satisfied with it. He 
found it difficult to develop a set of 
rules of operation that was simple 
enough to be enlightening. Additional- 
ly, the idea of moving pieces of hard- 
ware around did not seem to have any 
place in a fundamental mathematical 
theory. 

Then one day a colleague, Stanislaw 
M. Ulam, had a bright idea that he 
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passed along to von Neumann. Con- 
sider a large array of rectangular cells 
(a very large checkerboard some hun- 
dreds of cells on a side). Each cell can 
take on, at any one time, one of a cer- 
tain number of states numbered 0, |, 
2, 3, 4, and so on (in the simplest case 
only two states are provided for. 
labeled O to !). The zero state (also 
called dead. passive. or quiescent) is 
always one of the allowed states, and 
initially all cells are in the zero state. 
Every cell in the array is allotted the 
same number of possible states. 

Each cell has a rule (the transition 
rule) based on the states of some of 
its near neighbors, and perhaps on its 
own state as well, that specifies at time 
t what its state will be at time t--1; all 
cells change state simultaneously (in 
computer terms that would be called 
a clocked synchronous system). Every 
cell obeys this rule. 

To start the automaton, a certain 
number of cells are placed into non- 
zero states, and then the clock is 
turned on. 

Ulam had invented the two-dimen- 
sional cellular automaton, and von 
Neumann was quick to recognize the 
merit of the idea. Each cell's depen- 
dence, for its future state. on only its im- 
mediate neighbors, either orthogonal or 
diagonal, is the very essence of cellular 
automata. Unlike in the kinematic ex- 
ample, nothing moves; only informa- 
tion is passed from cell to cell. 

Take. as a trivially simple example, 
the rule that the next state of any cell 
is dependent only on the neighbor cell 
that shares its northem border. The cell 
will take on at time t+! the state of this 


neighbor at time t. All cells of the ar- 
ray are initially O, then one cell at the 
northern boundary of the array is 
forced into the I state. The state of that 
cell will move, with each tick of the 
Clock, from cell to cell down its column 
until it reaches the southern boundary. 
Thus, information has been passed 
across the array. 

When von Neumann seized on the 
idea, he did it in no small way. The final 
version of the cellular array took on a 
size of some hundreds of thousands 
of cells, each of which could take on 
one of 29 possible states, that is, the 
quiescent state plus 28 nonquiescent 
states. The next state of a cell de- 
pended on its own state plus the state 
of the four neighbor cells with com- 
mon borders. This is known as the "von 
Neumann neighborhood." He showed 
that a Turing machine could be con- 
structed from these cells and that a 
"constructing automaton" controlled 
by this machine could send out a "con- 
structing arm" into unoccupied (quies- 
cent) territory of the array. By setting 
the states of the cell one by one, the 
automaton would end up with an exact 
copy of itself. 

The result was published posthum- 
ously in 1966 as the Theory of Self- 
Reproducing Automata, edited and com- 
pleted by Arthur W. Burks from von 
Neumann's unfinished manuscripts 
(Urbana, IL: University of Illinois Press, 
1966). A detailed and quite readable 
account of von Neumann's automaton 
is given in the first essay of Essays of 
Cellular Automata, also edited by Arthur 
W. Burks (Champaign, IL: University of 
Illinois Press, 1970). 
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automaton. The simplest initial state 
consists of all cells in the field zero ex- 
cept the one that we call the "seed." 

Lets see what happens with the 
above rule and a single cell near the 
middle of the field in state 1. This can 


Listing 1: A BASIC version of the one-dimensional cellular automata program 
written for the IBM PC with color graphics. 


19 REM One-dimensional cellular automata 
20 REM by Kenneth E. Perry 


30 REM ---------------------------- 
40 REM Screen setup be shown as follows: 

5@ KEY OFF Ai 

60 SCREEN 1,0 :REM Medium resolution (320 x 200) | L Initial state 00000100000 
70 COLOR 0,0 :REM Use color palette д oum 00001 110000 
80 REM --------------------------------------------------- 2. Next state 00002220000 
90 REM TR Ure и» posae ев x: Sum 00024642000 
100 DEFINT A-Z : REM variables are integers 

110 HRES2320 :REM Number of points horizontally 3. Next state 00030003000 
120 VRES=200 :REM Number of points vertically Sum 00333033300 
130 SF=2 :ВЕМ SF=1 for denser graph 4. Next state 00000000000 
140 BY=10 :КЕМ Offeet to leave one line blank 


150 vata if add The sums of 2, 4, and 6 all result in 


160 MC=INT(HRES/SF :REM Maximum number of cells next states of O, and the structure dies 
170 IF MC>255 THEN МС=255 Y Prevent etring overflow out after only three generations. The 
180 МІ=40 :КЕМ Characters/line in graphics mode : қ 

190 BG=@ :НЕМ Color of background ы describes the evorüben 
200 NU$«"" :REM No spaces Inside quotes and history of an initial state or seed 
210 DIM CL(3), А(МС-1), B(MC-1), RU(9), K$(-INT(-MC/MI)) in a particular automaton. The word 
220 REM Initialize color mapping automaton names the object defined by 
34% Mk a ot T READ CL(J): NEXT J three things: (1) the field of cells (1 by 
250 REM AT Жыз E EIE E E EEE E E T PR A E 160 in this case), (2) the neighborhood 


260 REM Initialize the rule 
270 R$2"0G000000000" 

280 CLS 

290 PRINT "Current rule is shown below. The rule" 
500 PRINT "must contain exactly 10 digits, using" 
510 PRINT "only 0, 1, 2, and 3." 

320 PRINT "Move the cursor across the rule, make" 
330 PRINT "changes as desired, апа press «cr»." 
340 PRINT: PRINT R$ 

350 LOCATE 7,1 


(three cells in this case), and (3) the 
particular 10-digit rule that is selected. 

Suppose we change the rule to 
0230101000 so that sums of 4 and 6 
generate next states of ]. The history 
of the first few generations, without 
specifically indicating the successive 
sums, becomes 


:REM Ten zeros 


360 LINE INPUT RT$ 1. First state | 

370 IF RT$=NU$ THEN END ^. Next state 222 
380 IF LEN(RT$)«»10 THEN 280 

390 ОК=(1=1) 3. Next state 31113 
400 FOR J=1 TO 10 :БЕМ Make sure the rule is valid 4, Next state 10001 
418 RU(J-1)2VAL(MIDS$(RT$, J, 1)) 5. Next state 2220222 
420 OK=(OK AND RU(J-1)>=#@ AND RU(J-1 )<=3) 6. Next state 311111113 
FOU. NEXT d 7. N 100000001 
440 IF NOT OK THEN 280 ELSE R$eRT$ . Next state 00 

Эй REM mmm mi ih ic арабша es 8. Next state 22200000222 


460 REM Get the number of cells In each 
470 PRINT USING “How many celle/line (9 
480 INPUT NC 

490 IF NC«MI OR МС>МС THEN 470 

500 NLSINT((NC-1)/MI)41 :REM Lines needed to show Ist gen. 


eneration 


to 4/4)" ;MI,MC; It is apparent that this structure will 


expand forever. The rate at which a 
structure expands or propagates is 
called its "speed," and the maximum 


510 REM ----------“------------------------------- | 
520 REM Get the initici state of the cellular automaton possible speed is 1 (Conway calls this 
530 PRINT the "speed of light"), that is, a speed 


540 INPUT “Initial=predefined or random (P/R)";PR$ 

550 IF PR$<>NU$ AND INSTR(1,"Rr",PR$)»0 THEN GOSUB 900 
ELSE GOSUB 970 

560 A(0)20: A(NC-1)20 :REM Force boundaries to zero 
REM 


«тшше ACE MGR ормар cem штер. лашын еба aruis abu Grecos orb Com cris aS MD AC DENEN ӨШ ИЫҚ) ED Ти DEDE gre xe pri mj рсы ee "ЕКЙ ESTO ee ee DES quy 


of one cell in each generation. The 
speed of expansion (in either direc- 
tion) of the above structure is 2/3, or 
two cells in three generations. 
Another possibility is a structure 
that neither expands without bound 
nor dies out but persists in a self- 
perpetuating state. An example is the 
rule 0010000000 with initial state 11 
fie.. any two adjacent cells in state | 
with all other cells O). The first sum will 


(continued) 


580 REM Start the cellular automaton running 
598 CLS 

600 PRINT "Rule ";R$ 
610 FOR Js8 TO 3 

620 LOCATE 1,20+J*4 
630 PRINT USING "jz";J 
640 NX21684J»32 


“КЕМ Display rule 


(continued) 
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650 LINE (NX,0)-STEP(7,7),CL(J),BF 


660 NEXT J 
670 FOR Үзб TO GN-1 
680 FOR X=0 TO NC-1 


690 IF Х=@ OR X=NC-1 THEN V=3 ELSE VeCL(A(X)) 
700 PSET (X«SF,YxSF4BY),V :КЕМ Display the point 
X 


710 NEXT 
720 REM 


730 REM Compute new state of automaton 
:REM Don't change boundary celis 


740 FOR X=1 TO NC-2 
750 7=А(Х-1)+А(Х)+А(Х+1) 
760 B(X)=RU(Z) | 

770 NEXT X 

780 REM Copy new values to A( 
790 FOR X=1 TO NC-2: A(X)=B(X 


from B() 


NEXT X 


800 IF INKEY$<>NU$ THEN Y=GN-1 :REM Exit if key pressed 


810 NEXT Y 


820 WHILE INKEY$<>NU$: WEND :REM Clear keyboard buffer 
830 LOCATE 1,17: PRINT "Continue or quit (C/Q)?"; 


840 CQ$=INKEY$ 
850 IF CQ$=NU$ THEN 840 


860 WHeINT((INSTR(1, "CcQq",CQ$)+1)/2)+1 :REM wh = 1,2,3 
e 


870 ON WH GOTO B40, 590, 28 
880 REM --------- 


890 REM Random initIlalization of automaton 


900 RANDOMIZE 
910 FOR J=0 TO NC-1 


920 A(J)eINT(RND«4) 
930 NEXT J 
940 RETURN 
850 REM ------------ 
960 REM Initlalize array A() with a preset pattern 
970 FOR J«1 TO NL 


980 
990 K$(J)eSTRING$(LL , ". ") 
1000 CLS 

1010 PRINT "Rule is: " 


:REM Random values from O to 3 


SoS SS Se SS SS en ee ee eee ee ee ee ee —ÀÓÀ 


IF NC»2J«MI THEN LL=MI ELSE LL9eNC-(J-1)*MI 


; R$ 
1020 PRINT USING "Cells in range ЯҒ to ###:"; (J-1)*MI41, 


(J-1)*MI4LL 


1838 PRINT "Move cursor across the field and make" 
1040 PRINT "changes os desired. Then press «cr»." 


1050 PRINT K$(J) 

1860 LOCATE 5,1 

1070 LINE INPUT K$(J) 
1080 


NEXT J 
1090 K$=K$(1)+K$(2)+K$(3)4+K$(4) 


1100 REM Convert string to array values 


1110 FOR Je1 TO NC 

1120 БТ САГИТ 

1130 IF INSTR 
VAL(KK$) 

1149 NEXT J 

1150 RETURN 


be 1221 and the next state will be 
0110, and so will all future states. | like 
to think of this as a cyclically repeat- 
ing structure with a period of ! 
because all of these permanent en- 
tities are cyclic and most have periods 
of 2 or more. The period of a cyclic 
structure is the number of generations 
before the cycle repeats. Some have 
very long periods and are astonish- 
ingly complex. 

А structure that eventually dies out 
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) 
1,"0123",KK$)«0 THEN A(J-1)&BG ELSE A(J-1)» 


is called a "finite structure." Some of 
these structures can have very long 
histories before their demise. One 
shown in the September 1984 Scien- 
tific American (page 200) had been 
traced for 1200 generations and was 
still reproducing and expanding. so 
whether or not it is indeed finite had 
not been established. It was gen- 
erated by the rule 0230011133 and 
the initial state 11. | programmed the 
automaton and followed it for hun- 


dreds of generations, until it grew too 
wide for the screen. The fate of such 
a structure cannot be predicted and 
can be determined only by simulating 
it and following it to the end. 

These one-dimensional automata 
are “mathematically irreducible"— 
there is no shortcut to determine 
whether a given automaton with a 
given rule and a given initial state will 
lead to a cyclic structure of long 
period, a finite structure of long life. 
or some other possibility. Therefore, 
the approach taken by this program 
is not naive. We are not playing a 
trivial game whose outcome could be 
more easily predicted by a more so- 
phisticated mathematical approach. 

Of course, a particular outcome can 
be found much more quickly by ex- 
pedients such as using a program- 
ming language that is inherently 
faster, a search algorithm that recog- 
nizes certain results by techniques 
more sophisticated than watching the 
screen, or special hardware that per- 
forms the simulation faster than even 
a computer programmed in machine 
language. 

To find the structures that are shown 
in this article, | wrote my program in 
8088 assembly language. It runs a 
couple of hundred times faster than 
the interpreted BASIC program of 
listing 1. [Editor's note: The author has pro- 
vided a set of Pascal programs that duplicate 
the operation of the BASIC program in listing 
l. but at a much faster rate. Source listings 
of these programs with documentation, plus 
the program in listing 1, are available on disk, 
in print, and on BIX: see the insert card 
following page 320 for details. Listings are 
also available on BYTEnet: see page 4.| 

Tables | and 2 display examples of 
various structures. Table 1 shows an 
automaton that supports three dif- 
ferent cyclic structures at periods 6, 
2, and 1, each defined by its initial 
state. Of course, any of the states in 
the cycle can be the initial state A 
"state" of a structure is a sequence of 
cellular "states" that begins and ends 
with nonzero (or nonbackground) 
cells and contains mostly nonzero (or 
nonbackground) cells. 

Table 2 shows two automata that 
support two different propagating 
cyclic structures that do not stay in 

(continued) 
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Photo 1: An example of how gliders react when they encounter Photo 2: A class 2 automaton showing а pattern of simple, 
fixed structures (rule 0020303113). cyclic structures of short period (rule 0302003132). 


Photo 3: A class 3 automaton exhibiting constantly changing, Photo 4: A class 4 automaton that demonstrates the emergence 
chaotic behavior (rule 0121230210). of a nonzero background (rule 0231123003). 


Photo 5: A complex automaton from a random seed, regenerated Photo 6: An automaton discovered by initializing the field to a 
for display with a nonrandom initial state (rule 0102330312). state with one nonzero cell in the center (rule 0120133230). 
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piace as do those in table 1 but travel 
laterally across the field; | call them 
“gliders.” The first example has a 
period of 4 and travels with a speed 
of 1; the second has a period of 2 and 
a speed of М. You can see that the 
states of a glider must be asymmetric 
and that the direction of travel can be 
changed by reversing the initial state. 
From this point of view the one-di- 
mensional field can be thought of as 
a transmission line with structures 
propagating down it at speeds equal 
to or less than the "speed of light." 
One might ask what happens when 
a glider encounters a sedentary struc- 
ture or when two oppositely directed 
gliders meet each other. Some 
examples of this are shown in photo 
1, an automaton that has the rule 
0020303113. In this example, when 
the glider encounters a fixed struc- 
ture it is either stopped and de- 
stroyed or "reflected" to travel in the 
opposite direction. When two gliders 
collide they either destroy each other 
or combine to create a new stationary 
structure. The reason for the alternate 
behavior is that this glider has a 
period of 3 and thus consists of three 
different states; what happens 
depends on which state first senses 
the encounter. You can see from this 
photo that an automaton can contain, 
at one time, several different struc- 
tures that evolve independently and 
do not interfere with each other. 


EXTRAORDINARY STRUCTURES 
One of the objects of this game is 
finding complex examples of cyclic 
structures and very long finite 
structures. 

Photos 2 through 4 show how vari- 
ous automata evolve from random ini- 
tial states. | have found that the best 
way to search for interesting rules is 
to observe how they develop from 
random initialization. Usually the rule 
controls the large-scale appearance of 
the picture on the color monitor 
screen, while the random initial state 
affects the detailed or fine-scale ap- 
pearance. The programmer can gen- 
erally recognize the "signature" pic- 
ture of the rule regardless of the ran- 
dom initial state. 

Stephen Wolfram has found that all 
one-dimensional cellular automata of 
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the type | am describing can be 
placed into four different classes. 

Class | contains those automata 
that, for any random initial condition, 
evolve in only a few generations to the 
state where all of the automaton's 
cells are in state O (or possibly all in 
the same nonzero state). These auto- 
mata always die out very quickly: the 
other three classes live a very long 
time if not forever. 

Class 2 automata very quickly reach 
a state where all that remains is a 
number of simple cyclic structures of 
short period (see photo 2). 

Class 3 automata never die out and 
never reach the simple stable state of 
class 2. Instead, they exhibit a con- 
stantly changing chaotic behavior (see 
photo 3). [t has been my observation 
that of all possible rules, more than 
half show class 3 behavior. Although 
class 3 behavior is chaotic, it is not 
random or even pseudorandom. A 
close inspection of the photo will 
show many small-scale structures for 
which the chance of having been 
generated by a random process is 
vanishingly small. About 80 percent 
of randomly initialized automata will 
fall into class 3. 

The only class that | would recom- 
mend as being worth investigating in 
detail is class 4. Roughly one in 30 or 
one in 50 of randomly selected rules 
will generate a class 4 automaton. An 
example of this class is shown in 
photo 4. 

Regardless of the random initial 
state, certain structures always seem 
to evolve within a few states for class 
4 automata. One feature of these 
automata that is entirely controlled by 
the rule is the background color 
(black, red, and green, respectively, in 
these photos). It is clear that, what- 
ever the random initial state, the back- 
ground specified by the rule very 
quickly shows itself. 

How does the rule specify and force 
a nonzero background? Here's a hint: 
Note that for a background of | (red) 
the rule number must have a 1 in the 
place corresponding to a sum of 3. 
This is necessary for the background 
to sustain itself since three 1s equal 
3. Likewise. for a green background, 
the rule must have a 2 opposite the 

(continued) 
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Table 1: The rule defining a one- 
dimensional cellular automaton 
supporting three different cyclic 
structures with periods of 6. 2, 
and 1. Note: Leading and trailing 
zeros are omitted. 


1123224 
34557965 


4111 
3545321 
21952 
3444552 
22545112 
36975545 
1115 


4110112 
545222545 


1152215 
347787745 
4110112 


Table 2: Propagating automata 
or gliders that move laterally across 
the field. 
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BASIC PROGRAM NOTES 


BY GEORGE À. STEWART 


he BASIC program for the IBM PC 

(adapted from Perry's original pro- 
gram) lets you try any rule on a random 
or predefined cellular automaton. It 
also lets you specify the size of the 
automaton; the larger the automaton. 
the longer the program takes to cal- 
culate and display each successive 
state of development. 

Lines 90-240 initialize certain pro- 
gram constants. Some of these you 
may change for special effects as noted 
in the remarks. The color codes in line 
240 correspond to black, green, red, 
and brown in ІВМ color palette 0. Ar- 
ray CL() rearranges the codes to ap- 
proximate the colors used in the 
photographs accompanying this article. 

Lines 260-440 prompt you to enter 
the rule. A "dummy" rule is shown so 
that you can edit or replace it. In any 
case, you must move the cursor across 
all 10 digits of the rule, making changes 
as desired. 

Lines 460-500 let you specify the 
number of cells in each generation, 


and lines 520—560 let you select either 
random or predefined initialization. 
Subroutines at line 900 and 970 han- 
dle the two initialization options. 

The program block from 580 to 710 
displays a heading and the current 
state of the automaton. Lines 610—660 
print a "color key" to aid in interpreting 
the progression from one generation 
to another. The boundary cells are 
always О, but the program displays 
them as color 3 (brown! so they will be 
visible on the screen (line 690). 

Lines 730-810 calculate the next 
state of the automaton by summing the 
adjacent cells and applying the rule 
(lines 750—760). If you press a key while 
the program is presenting the autom- 
aton, a continuation menu appears on 
the top line giving you a chance to quit 
or continue. 

Lines 890-940 constitute the ran- 
dom initialization subroutine, and lines 
960-1150 make up the predefined 
state subroutine. The latter subroutine 
lets you edit the initial state by show- 


ing the cell in expanded form. To 
specify the initial state, you move the 
cursor across the dots, placing a 0, |, 
2. or 3 as you wish. (The dots will be 
interpreted as background cells, color 
0. To make the dots signify another cell 
type. change line 190.) 

Since the automaton is magnified for 
editing. it may take several steps to 
view and edit an entire line. The pro- 
gram displays a maximum of 40 dots 
or cells at once. Thus a 160-cell autom- 
aton will require editing four lines of 
dots. Remember to move the cursor 
across all the displayed dots, making 
changes as you go along. Do not use 
the delete or backspace key because 
these will change the length of the in- 
put line; instead, use the cursor motion 
keys and type the desired numbers to 
make the changes you want. 


George A. Stewart is a BYTE technical editor. 
He can be reached at BYTE, One Phoenix Mill 
Lane, Peterborough, NH 03458. 


Table 3: A list of 100 rules that generate interesting patterns when specified using the BASIC program in listing 1. 


| # Rule # Rule H Rule H Rute 
1 0 001 033 232 26 0 051 202 120 51 Ө 151 202 112 76 o 232 320 233 
2 0 001 521 021 27 Ө 031 312 330 52 0 200 213 313 77 0 253 532 230 
3 0 001 521 200 28 е 100 025 321 52 0 201 102 332 78 0 300 251 232 

| 4 0 001 550 125 29 0 100 222 313 54 Ө 201 120 011 79 9 501 220 508 

| 5 0 002 025 330 30 0 100 552 102 55 е 201 220 111 80 8 301 225 0353 
6 0 002 320 123 31 0 100 332 202 56 0 202 032 321 81 0 302 032 310 
7 © 010 212 332 32 0 102 813 322 57 0 202 301 321 82 0 302 033 010 
8 0 010 322 003 33 0 102 030 022 58 0 202 330 211 85 0 502 230 132 
9 0 010 332 3530 34 0 102 323 201 59 0 203 002 120 84 ð 302 311 102 
18 0 010 332 321 35 0 102 330 023 68 0 203 021 013 85 0 305 025 003 
11 0 011 202 122 36 0 102 530 312 61 0 210 0353 210 86 0 303 210 023 
12 0 012 005 101 37 0 102 330 322 62 0 211 езе 031 87 @ 310 012 320 
13 0 012 011 001 58 0 103 022 021 65 0 211 505 210 88 Ө 310 021 113 
14 0 012 031 221 39 0 103 023 003 64 0 215 102 233 89 0 510 105 220 
15 0 012 300 103 48 Ө 103 202 100 65 0 220 132 200 90 0 318 122 002 
16 0 012 522 132 41 Q 105 220 011 66 0 221 312 221 91 Ө 522 202 550 
17 @ 015 103 112 42 0 105 220 252 67 0 222 100 323 92 0 323 101 3503 
18 @ 020 122 112 43 © 112 322 130 68 0 225 010 055 93 ð 550 102 221 
19 o 021 312 200 44 0 120 302 230 69 0 225 200 322 94 0 550 102 505 
20 0 023 502 220 45 0 120 133 230 70 0 250 011 801 95 0 551 310 203 
21 0 9050 025 231 46 @ 120 203 330 71 0 230 120 3353 96 2 000 1353 101 
22 0 030 210 333 47 @ 121 302 210 72 Ө 230 122 000 97 2 031 013 013 
235 0 051 022 131 48 0 130 025 230 75 @ 250 210 333 98 2 112 015 330 
24 0 051 100 120 49 0 130 203 301 74 0 231 220 233 99 2 120 203 330 
25 0 051 123 002 50 Q 131 123 000 75 0 231 331 255 100 3 310 015 031 
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MICROWAY MEANS 8087 PERFORMANCE 


FastCACHE-286 " 


Runs the 80286 at 8.5 or 11 MHz and the 
80287 at 5, 6 or 11 MHz Includes 8 
kbytes of 55ns CACHE Works with more 
PCs than any other accelerator, including 
Leading Edge Model D, Compaq, and 
Turbo motherboards. Includes 8088 
Reboot Switch, DCache and Diagno- 
РРС ac een From $449 


DATA ACQUISITION and 
REAL TIME TOOLS 


DAL” - Our new "Data Acquisition 
Language" 

Unkelscope" - A real time data acquist 
tion, control and process software pkg. 


87FFT and 87FFT-2 


RTOS - REAL TIME OPERATING SYSTEM 
A multi-user, multi-tasking real time oper- 
ating system. Includes a configured ver- 
sion of Intel's iRMX-B6, LINK-86, LOC-86, 
LIB-86, OH-86 and the MicroWay 
87 DEBUG. Runs on the IBM-PC, XT, PC- 
AT and СОМРАО................... $600 


INTEL COMPILERS Available for RTOS 
FORTRAN-B6, PASCAL-86, PL/M-86 
and ASM-86. 


A2D-160" 


The Fastest 12 bit 
A/D Converter 


160,000 Samples per second 

Pseudo Random Noise Generator/DAC 
Optional signal conditioners 

AFM-50 Programmable Low Pass 

Filter Module..................... $225 


| P.O. Box 79 
| 02364 USA 
(617) 746-7341 


Way 


CALL FOR OUR COMPLETE CATALOG 


и Р | 
ІСТІ О Kingston, Mass. 


LOTUS/INTEL EMS 
SPECIFICATION BOARDS 


MegaPage" The only EMS board which 
comes populated with two megabytes of 
cool-running, low power drain CMOS 
RAM installed Includes RAM disk, print 
spooler, disk cache and EMS drivers. For 
the IBM PC, XT and compatibles...$549 


NUMBER 
SMASHER/ECM" 


12 MHz m 
Accelerator | 


MegaPage AT/ECC" ЕМ$ card for the 
PC AT and compatibles includes Error 
Correction Circuitry. With ECC, 11 RAM 
chips cover 256K so the user never err 
counters RAM errors Sold populated with 
1 megabyte CMOS... $699 or with 3 
megabytes CMOS cool running low 
power drain НАМ... $1295. Optional 
serial parallel daughterboard....... $95 


A MEGABYTE 
for DOS 


For the IBM PC, XT and compatibles 
PC Magazine "Editor's Choice” 


8087 UPGRADES 


All MicroWay 8087s include a one year 
warranty, complete MicroWay Test Pro- 
gram and accurate installation instruc- 
tions. 
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287 Turbo runs the 80287 
at 10 or 12 MHz in the IBM 


кенарда 


PC АТ, compatibles and the 80287-6 6 MHz............. $229 
new Compaq 386 with 100% For 8 MHz AT compatibles 
software compatibility. 80287-8 8 MHz............. $295 


For the 8 MHz 80286 accelerator cards 


Call for prices on 
64K and 256K RAM 


287TURBO-PLUS 
Speeds up your AT 

Adjustable 80286 Clock 6-12 MHz 

10 MH2 80287 Clock 

Plus Full Hardware Reset......... $125 

Optional 80286-10 
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MICROWAY SOFTWARE 
FOR THE 8087 


FASTBREAK for Lotus 1-2-3 
MATRIXPAK 

DCache 

OBJ-ASM 

DFixer 

DOptimizer 

87SFL 

87BASIC 

87MACRO 

87DEBUG 

a7FFT 

87 ЕЕТ-2 

87VERIFY 

87TEST 


287 TURBO-PLUS 
With 80287 10MMHz................. ; 
With 80287 12МН2...............»... $629 


MicroWay Europe 

32 High Street 
Kingston-Upon- Thames 
Surrey England KT1 1HL 
Telephone: 01-541-5466 


The World Leader 
in 8087 Support! 
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#1 C interpreter 


The professional 
C development 
environment 


Your C compiler creates great final code... 
but as a programming tool, its too,too slow. 
With C-terp you can edit, debug, and run 
without the wait, Nothing, but nothing, is faster 
for developing professional C programs. 


Choose the perfect C-terp companion 
for your C compiler 


C-terp/Microsoft C-terp/XENIX 
C-terp/Lattice C-terp/Aztec 
C-terp/Mark Williams C-terp/C86 


Link in all your compiler's functions, your own 
functions, add-on libraries, assembly routines, 
and data objects. Get instant access to every- 
thing in the C-terp interactive environment. 


Only C-terp offers all this and more 

в Full K&R with common ANSI 
enhancements 

= Source level Interactive debugging 

m Software paging for your big jobs 

и Complete multi-module support 

а Run-time pointer checking 

B Unsurpassed reconfigurable screen 
editor 

и Dual display and full graphics support 

и Large model m Call-in 


ORDER C-terp TODAY (specity STRUD 


C-terp runs on IBM PC, AT or 
compatibles. 


Price: 

MS-DOS 2.x and up - $298, 
Xenix System V 286 - $498 
MC, VISA, COD 
30-day money-back 
GUARANTEE 
Trademarks C-terp (Gimpa Software) 
CBE (Computer d riri A educi paar ing } 
Merik, Micrsoafi. DOS (Microsatt. inc ) Aztec (Manz 


Software] Маж Williams ( ark Vaikams Company) 
M (Inigrnalinnal Buginass Machines. Inc ) 


CIMPEL SOFTWARE 


3207 Hogarth Lane, Collegeville, PA 19426 
(215) 584-4261 


192 BYTE * DECEMBER 1986 


MATHEMATICAL ART 


The field of complex 
systems theory touches 
on many phenomena, 


including the growth 


of a snowflake 
and complex patterns 
found in sea shells. 


sum of 6, and for blue there must be 
a 3 at the sum of 9. These are neces- 
sary but not sufficient conditions for 
a rule to force a nonzero background. 

Class 4 automata are characterized 
by the ability to support a number of 
different, often complex, "persistent 
structures" as Wolfram calls them, 
namely stationary cyclic structures 
and gliders. 

lt is not easy to know if you have 
found all of the persistent structures 
that are supported by a rule, par- 
ticularly if the only method used is the 
random initial state of the automaton. 
A structure appears only if one of its 
states is created by chance, and even 
then it may be destroyed by interfer- 
ence from nearby structures. Some 
simple structures will appear almost 
every time you try a new random ini- 
tialization, and some complex struc- 
tures, all of whose states are very long 
(10 or 20 cells), have such a low crea- 
tion probability that they are never 
seen. 

Luck and patience are the principal 
weapons for bagging the big game in 
this abstract wilderness. 

Photo 5 comes from an automaton 
that supports some rather baroque 
gliders that, while propagating, sput- 
ter off structures of pendulant filigree. 
These gliders were, as usual, found by 
chance and patience in the random 
initial state mode. then carefully ar- 
ranged in the predefined initial state 
mode to produce the picture shown. 

An alternative method of searching 
for class 4 automata, and one that I 
used before discovering the random- 
search method, is to initialize with a 


field consisting of a single nonzero 
cell, preferably in the exact center of 
the field. This usually displays the 
automaton expanding at some speed 
less than or equal to the speed of 
light and sometimes shows the 
automaton to best advantage. Photo 
6 shows an example of how very com- 
plex and enchanting structures can 
evolve from apparently simple begin- 
nings. 

Table 3 is a list of 100 of the rules 
that 1 found to produce interesting 
displays on the color screen. 


CLOSING WORDS 

Programming cellular automata is an 
interesting computer pastime and 
something worth studying for the fun 
of it. This is a valid approach; to quote 
from reference 2, “The cellular autom- 
aton can be viewed as a ‘digital 
universe' worth exploring for its own 
sake, quite apart from its utility as a 
model of the real world." 

But the people who make it their 
business to investigate these things 
take them more seriously and (as | 
understand it) believe that the study 
of complexity in these automata may 
lead to a better understanding of 
complexity in nature. This field is 
called "complex systems theory,” and 
it touches on many phenomena, in- 
cluding the growth of a snowflake, 
complex patterns found in some sea 
shells, and perhaps even the develop- 
ment of a single cell into a multi- 
cellular adult organism. 

The Game of Life is a very good 
game, but, as I have tried to show. 
it is only one of an infinite number 
of undiscovered entities that exist in 
the digital universe of cellular 
automata. ш 
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PC/XT/AT compatibility. 


The PC's Limited 28679 and 2861: are the most technologically-advanced personal com- 
puters ever designed. They run at 10 and 12 megahertz, respectively, providing the fastest 
processing times of any PC-compatible. 


Who needs 12 megahertz speed? You do, if you use dBase and you're tired of waiting dur- 
ing long sorts and indexes. You do, if you're tired of going out to lunch while your compiler finishes its work. You do, if you want to see 
Microsoft Windows fly. Or AutoCAD or P-CAD take off. 
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GRAPHICS ALGORITHMS 


THE ТМ534010 
GRAPHICS SYSTE 
PROCESSOR 


BY CARRELL R. KILLEBREW JR. 


This bit-addressable graphics engine features 
an on-chip instruction cache and pipelined architecture 


THE TEXAS INSTRUMENTS TMS34010 
Graphics System Processor (hereafter 
referred to as the GSP) can execute 
at burst rates of 6 million instructions 
per second (MIPS) when it is clocked 
at 50 megahertz. On-chip hardware 
generates bitmapped graphics an 
order of magnitude faster than 
general-purpose microprocessors. 
Pipelining enhances the GSP's pro- 
cessing capabilities; during one 
160-nanosecond machine-state time, 
the GSP can read from two registers, 
write to one register, decode one in- 
struction, execute the current instruc- 
tion, and initiate or complete a local 
memory cycle. 

The TMS34010 chip achieves this 
performance through internal 
parallelism, supported by a 256-byte 
instruction cache, thirty-one 32-bit 
registers, variable-width ALUs (arith- 
metic logic units), single-cycle instruc- 
tions, a barrel shifter, and mask-merge 
hardware. The built-in VRAM/DRAM 
{video RAM/dynamic RAM) interface 
and display control circuitry simplify 
interface design. The GSP functions as 
the host central processor or as a 
dedicated slave processor via an 8- or 


16-bit host port, providing indirect ac- 
cess to the GSP's local memory space. 


BASIC ARCHITECTURE 
The GSP provides separate interfaces 
to the graphics display, the host pro- 
cessor, and its own local memory bus. 
The host interface determines 
whether the GSP is functioning in- 
dependently or as a slave to a host 
processor. When functioning as a 
siave, the GSP host interface transfers 
programs, data, and graphics display 
lists between host memory and the 
GSP's local memory. In stand-alone 
applications, the GSP manages its 
own peripherals via the local memory 
bus. Display refresh and local memory 
refresh are performed by the local 
memory controller at intervals con- 
trolled by programming on-chip 1/0 
registers. All instructions and data 
used by the GSP during program ex- 
ecution come from its local memory. 
Instructions are normally fetched 
from local memory and stored on- 
chip in the 256-byte instruction cache. 
When a cache miss occurs, the GSP 
fetches and loads instructions into the 
least-recently-used segment of the 


cache. Instructions are decoded prior 
to execution (pipelining). All major 
data paths, registers, and ALUs in the 
GSP are 32 bits wide. Pixel sizes are 
fixed at binary powers of two (1, 2, 4, 
8, 16), but data other than pixels can 
be arbitrarily sized between 1 and 32 
bits (programmable field width). Data 
fields less than 32 bits are extended 
to 32 bits when loaded into GSP reg- 
isters, This extension feature is also 
programmable. Note that data fields 
can cross word boundaries, but those 
that do require multiple memory 
cycles. 

The GSP achieves its high graphics 
operation throughput by processing 
several pixels in parallel. When the 
pixel size is programmed, the ALUs 

(continued 
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are configured to perform simulta- 
neous Boolean or arithmetic opera- 
tions upon multiple pixels of that size. 
(The ALU carry chain is broken at 
pixel-size intervals, creating a series 
of smaller ALUs.) Plane masking and 
transparency are applied concurrently 
with Boolean or arithmetic opera- 
tions, thereby increasing graphics 
parallelism. Photo 1 shows the GSP's 
22 pixel-processing operations. 


DisPLAY CONTROL 

The display control interface provides 
direct control of display devices (color 
monitors, laser printers, etc.) and ini- 
tiates VRAM shift-register load cycles 
for display refresh. The display con- 
trol signals consist of a clock input 
(VCLK}, horizontal and vertical syn- 
chronization inputs/outputs (HSYNC 
and VSYNC), and a blanking output 
(BLANK). HSYNC, VSYNC. and 
BLANK timing is controlled by values 
loaded into timers and comparators 
from the display control I/O registers. 
As an added capability, software can 
configure either or both HSYNC and 
VSYNC as inputs, thus slaving display 
timing to other devices/systems, such 
as cameras or multiple GSPs. (Note 
that VCLK is independent of the GSP 
processor state clocks and increments 
the display control timers.) 


ТІП534010 


Ф 


22 Pixel 


Photo I: TMS34010 pixel-processing operations, including Booleans and arithmetics. 
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You can use the display interrupt to 
synchronize graphics drawing to the 
display. This GSP internal interrupt en- 
sures that objects move only once per 
frame interval. The display interrupt 
occurs whenever the vertical line 
count equals the value in the display 
interrupt (DPYINT) register. 

Display refresh is accomplished by 
the VRAM shift-register load cycles, 
which take place on the GSP's local 
bus: Display refresh cycles typically 
occur once per display scan line, con- 
suming approximately 1.5 percent of 
local memory bandwidth. Display 
control logic initiates requests for 
these cycles at programmed intervals. 


HOST INTERFACE 

Host processors can communicate 
with the GSP via the host interface at 
Sustained maximum data rates of 5 
megabytes per second. The host in- 
terface is configurable for 8- or 16-bit 
slave buses and provides bidirectional 
pipelined DMA between local mem- 
ory and the host data register. 

The interface is implemented with 
four host registers and a host commu- 
nications bus (see figure 1). A 32-bit 
address pointer into GSP local mem- 
ory is formed by concatenating two 
host address registers, HSTADRH and 
HSTADRL. The host data register 
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(HSTDATA) contains 16 bits of data 
from the location in GSP local mem- 
ory to which the host address regis- 
ters point. The host control register 
(HSTCTL) contains two 3-bit message 
fields (one field for host-to-GSP com- 
munications and one field for GSP-to- 
host communications), 2 bits control- 
ling host-related interrupts, the GSP 
halt bit, a cache flush bit, 2 bits to con- 
trol auto-incrementing the host ad- 
dress registers upon HSTDATA read/ 
write, and a bit to control most-signif- 
icant-byte convention (Intel versus 
Motorola). 

The host communications bus has 
16 data lines (HD15-0) and 10 contro! 
lines consisting of a chip select (НС5), 
read and write strobes (HREAD and 
HWRITE), upper and lower data-byte 
strobes (HUDS and HLDS}, a trans- 
action-ready signal to the host (HRDY), 
function selects (HFSO and HFS1), ап 
interrupt to the host (HINT), and the 
GSP reset (RESET). Data-drive condi- 
tioning by HUDS and HLDS can force 
either HD15—8 or HD7-0 to remain tri- 
stated during a host interface access. 

The GSP powers up halted or free- 
running depending on the state of 
HCS when RESET transitions from a 
low to high state. In the case of a 
halted power-up, you can load the 
boot program via the host interface, 
eliminating the cost of boot ROMs. 
The GSP, used as the host processor 
(as in a 32-bit personal computer), 
would typically use the free-run mode 
on power-up. All host interface regis- 
ters are also accessible as I/O registers 
in GSP local memory space. 


LOCAL MEMORY INTERFACE 

The GSP interfaces directly to 
dynamic and video RAMS, supporting 
instruction fetch and data manipula- 
tion at 6 megabytes per second. This 
local interface consists of 16 triply 
multiplexed address/data lines 
(LADO-15), an input clock {INCLK), 
two output clocks (LCLKI and LCLK2). 
and 12 control signals. 

А microcoded memory controller 
schedules DRAM and display refresh, 
arbitrates local bus access by all 
devices, and generates all local mem- 
ory control signals. In addition to 
managing the local memory interface, 

(continued) 
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Figure 1: A typical TMS34010 PC-compatible interface, using four TTL packages. This interface supports a 1024-Rorizontal 
by 756-vertical 8-bit-per-pixel display and 256K bytes of program memory. 


the bus controller improves instruc- 
tion execution times and performs 
data alignment on variable-width data 
fields. 

A typical memory cycle takes two 
GSP machine states. The first state 
transmits the memory address, and 
the second state transfers the data. 
During the address portion of the 
cycle, both row and column addresses 
are broadcast on the LAD pins ac- 
companied by RAS and CAS strobes. 
The address bits available on any in- 
dividual LAD pin are offset by eight 
to facilitate direct connection to 
64K by 1-bit and 64K by 4-bit (256K) 
DRAMs and VRAMs. An additional 
strobe (LAL) is provided to external- 
ly latch column addresses. 

A dynamic memory interface (micro- 
processors traditionally have static 
memory interfaces) simplifies system 
design. Both RAS-only DRAM-refresh 
and CAS-before-RAS DRAM-refresh 
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memory cycles are supported for GSP 
local memory. Display refresh is ac- 
complished by a variant of the basic 
memory cycle in which the TR/QE 
signal toggles to indicate a VRAM 
shift register transfer cycle. 

Instruction times are improved dur- 
ing write operations by decoupling 
the execution unit from the loca] bus 
with the memory controller's 32-bit 
write queue. Instructions can write 
from 1 to 32 bits to the queue. The 
controller completes the write to local 
memory; it can delay instructions re- 
quiring access to local memory if it 
has not completed a previous write. 
The memory controller automatically 
performs the bit-alignment and data- 
field insertion/extraction needed for 
data transfer operations. 


INSTRUCTION CACHE 
The GSP's on-chip 256-byte instruc- 
tion cache lets the local bus transfer 


data as its primary function. Instruc- 
tion fetches compete less with data 
accesses for memory-bus bandwidth 
because most of the GSP's execution 
time is spent in loops contained in the 
instruction cache, and the cache is 
always accessible in a single machine 
state (160 ns). Local memory instruc- 
tion fetches require two machine 
states (320 ns). The instruction cache 
yields another performance increase 
because instruction decode occurs 
while the preceding instruction is ex- 
ecuting. (Instruction decode is not 
pipelined when executing from local 
memory.) 

The cache holds 128 16-bit instruc- 
tion words. Instructions consist of 
single-word op codes as well as im- 
mediate data and immediate ad- 
dresses. Data that is not part of an in- 
struction is always accessed in local 
memory, not the cache. The cache is 

(continued) 
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organized as four segments of 64 
bytes. Each segment may contain a 
program loop from a different area of 
memory. Instructions stored in the 
cache are prefetched without delay. 
When a cache "miss" occurs (the next 
instruction is not present їп the 
cache), the four-word block of instruc- 
tions containing the next instruction 
is fetched from local memory and 
loaded into the least-recently-used 
(LRU) segment. The four-word instruc- 
tion blocks are known as subseg- 
ments. There are eight subsegments 
in each segment. Cache control logic 
manages subsegment loading into the 
LRU segment. An LRU stack indicates 
which segment has been least recent- 
ly used. 

Software can disable and flush 
the cache when the cache flush (CF) 
bit in the host control high-byte 
(HSTCTLH) register is set to |. When 
the cache is disabled, the processor 
fetches one instruction at a time from 
local memory for execution. Flushing 
the cache forces the cache to load 
new instructions. Resetting CF to O 
enables the cache and causes an im- 
mediate cache load. The cache dis- 
able (CD) bit of the control register 
only temporarily disables the cache 
when set to 1. When CD is reset to 0, 
instructions retained in the cache are 
once more available for execution. 
Both the host and GSP software can 
manipulate CF and CD. 

[nstruction cache operation is auto- 
matic and transparent to software. 
Tuning software for the cache is usual- 
іу unnecessary due to GSP architec- 
ture and instruction set synergism. 
Code loops are smaller because of 
the specialized graphics instructions. 
and the large general-purpose register 
files let operands remain in registers. 
А number of graphics parameters can 
be placed in dedicated memory loca- 
tions (the on-chip 10 registers), which 
also eliminates the code necessary to 
move them into and out of registers 
(see figure 2, the GSP programming 
model). 


MEMORY 

Memory size is specified in bits 
because the GSP is a bit-addressable, 
field-width-programmable processor. 
Although the GSP architecture sup- 
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ports a 4-gigabit (512-megabyte) ad- 
dress space. the first-generation 
device does not make the most signifi- 
cant 2 address bits available (30 bits 
of address equals 1 gigabit, or 128 
megabytes). 

In GSP memory, the least significant 
bit of data always has the least signifi- 
cant memory address. When access- 
ing memory, the GSP always reads or 
writes 16 bits of data per bus cycle. 
Bit-level addressing is transparent to 
the programmer. The local memory 
controller initiates the read-modify- 
write cycles, performs the mask-merge 
operations, and keeps track of the 
next bit available for use. 

The GSP memory organization con- 
sists of traps and vectors at the top 
of memory, followed by the I/O regis- 
ters, and then the general-purpose 
usage at the bottom of memory (see 
the memory map in figure 2). GSP ac- 
cesses to the I/O registers are inter- 
nally decoded, and their addresses 
are not broadcast on the local bus. 


VARIABLE-WIDTH DATA 

GSP data is not fixed at discrete sizes 
(e.g.. bit, byte, word, double word) as 
is common in most processor archi- 
tectures. The GSP supports four types 
of data structure: bytes, bit fields | 
and 2, pixels, and two-dimensional 
pixel arrays. 

While the byte size is fixed at 8 bits, 
sizes of the other data structures are 
software-configurable. Fields and 
bytes can start at any bit address. 
Data-word (16-bit) boundary align- 
ment is not required. Pixels can be I, 
2, 4, 8. or 16 bits and are packed 16, 
8, 4, 2. or 1 to a memory word, re- 
spectively. 

The most common data type is the 
bit field. The GSP simultaneously sup- 
ports two independently sized bit 
fields, each from 1 to 32 bits wide. 
Since all data paths and registers in 
the GSP are 32 bits wide, a field- 
extension bit associated with each 
field size causes data to be internally 
extended to 32 bits. Bit-field size and 
extension are specified in the STATUS 
register. 

Graphics is supported by the pixel 
data type. Pixel size is specified in the 
PSIZE register. The GSP supports a 
"packed-pixel" data format in which 


all bits belonging to a pixel are con- 
tained in the same memory word. 
Pixels are constrained to word bound- 
aries in memory. іп contrast, a planar- 
pixel-organized format places each of 
the bits comprising a pixel in a dif- 
ferent region of memory. (See the text 
box "Packed-Pixel Memory Organiza- 
tion" on page 200.) 


REGISTERS 

The STATUS register contains the N 
(negative), C (carry), Z (zero), and V 
(overflow) flags set according to the 
results of arithmetic and logical oper- 
terrupt enable bit (IE), the PBX flag (in- 
dicating that LINE, PIXBLT, or FILL 
{indicating that LINE, PIXBLT, or FILL 
execution was interrupted), and two 
sets of field-size and field-extension 
bits (FSO, FEO: FSI, FE1). When the ex- 
tension bit for a field is set to 0, the 
field is extended with Os during reg- 
ister loads, Conversely, data is sign- 
extended when the extension bit is 
set to a |. 

The program counter (PC) is 32 bits 
wide, but the 4 least significant bits 
are always Os. Instructions are one or 
more ló-bit words long and are 
always aligned to even, 16-bit-word 
boundaries. The PC can be loaded 
with immediate data or changed as 
a result of instruction execution 
(branches, calls, etc.) and interrupts. 
The PC always points to the address 
of the next instruction to be executed. 

The stack pointer (SP) points to the 
word at the top of the system stack. 
(The system stack grows toward lower 
memory addresses; therefore, the top 
of the stack is at the lowest stack ad- 
dress.) The SP is addressable as reg- 
ister 15 in both the A and B register 
files. The user can implement addi- 
tional stacks with any of the 30 gen- 
eral-purpose registers. 


GRAPHICS REGISTERS 
The twenty-eight 16-bit 1/O registers 
are associated with interfaces and 
graphics functions. The CONTROL 
register is the most important of the 
МО registers associated with graphics 
and contains bits that control graphics 
processing. Transparency is enabled 
by setting the pixel transparency bit 
(T) to 1. Transparency prevents new 
(continued) 
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pixels with a value of O from over- 
writing older pixels (only meaningful 
portions of foreground objects 
obscure background objects). А 2-bit. 
window-checking (W) field supports 
four different window operations, in- 
cluding clipping and picking of screen 
objects. By setting W appropriately. 
you can inhibit pixel writes and/or 
generate interrupts. The PBH bit 
determines whether PIXBLTs and 
FILLs take place from left to right or 
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right to left, and the РВУ bit selects 
from top to bottom or bottom to top. 
Control of pixel-processing order is 
provided for those instances in which 
source and destination pixel arrays 
overlap. 

The CONTROL register's pixel-pro- 
cessing (PP) field is 5 bits wide and 
lets the programmer select among 22 
pixel-processing operations. These 
operations include 16 two-operand 
Boolean operations and 6 two- 


operand arithmetic operations. Pixel 
processing is invoked whenever you 
use the PIXBLT, FILL, DRAV. РІХТ, 
and LINE instructions. 

Two registers, CONVSP and CONVDP 
provide the GSP with information on 
the "pitch" of source and destination 
pixels. Pitch is the difference in 
memory addresses between two ver- 
tically adjacent pixels in a bit map or 
pixel map. Pitch is useful for com- 

(continued) 
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Figure A: Planar- and packed-pixel memory organization. 
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P acked pixels have an advantage in 
operations that act upon all bits 
of the pixel, because the entire pixel 
is accessed in a single bus cycle. Graph- 
ics systems with bit-plane-organized 
memories are usually limited to 
Boolean operations on pixels due to 
the difficulty of handling carries be- 
tween bits. In bit-plane-organized 
memory, the memory words from each 
bit plane must be fetched, and | bit 
from each word extracted and com- 
bined with all of the constituent bits of 
the pixel before arithmetic operations 
can begin on the pixel. This is a great 
disadvantage in applications that com- 
bine anti-aliased images, for example. 

In a packed-pixel-organized memory, 
all bits comprising the individual pixel 
are contained within the same word. 
eliminating the steps needed to manip- 
ulate pixels in a planar-pixel-organized 
memory. Variable-width ALUs allow 
parallel processing on each pixel (byte) 
simultaneously (some pixels are actual- 
ly larger than 1 byte in size). For in- 
stance, one 32-bit packed-pixel mem- 
ory word would contain all eight of the 
4-bit pixels shown in figure A. (Only 
one instruction is required to process 
every pixel.) 

During graphics operations, pixel ar- 
ray size is specified by placing the x 
and y dimensions in the lower and 
upper 16 bits, respectively, of general- 
purpose register B7. Plane masking 
prevents operations from affecting all 
bits in a given pixel array, thus pro- 
viding most of the advantages of a bit- 
plane organization in a packed-rixel 
system. In the TMS34010, pixels have 
a processing advantage over bit fields. 
Bit fields can be processed one at a 
time. but multiple pixels can be pro- 
cessed in parallel. 
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puting the memory address of data 
to be accessed in an x.y fashion. Al- 
though linear storage (consecutive 
memory addresses) might be desir- 
able for disk usage, on a display it is 
more natural to manipulate two-di- 
mensional arrays of pixels and to 
specify data locations as being offset 
by x and y displacements from an 
origin. The GSP uses the CONVSP 
and CONVDP registers to support 
windowing computations, to perform 
x,y-to-linear address conversions, and 
to adjust the starting corner address 
for PIXBLTs. 

The pixel size (PSIZE) register pro- 
vides GSP microcode with the bit 
width of pixels being processed. The 
microcode uses PSIZE primarily to 
disconnect the ALU carry chain be- 
tween pixels so that the ALUs can 
simultaneously process multiple 
pixels. Pixel bits (planes) can be pro- 
tected or masked from pixel-process- 
ing operations if you set the appro- 
priate bit in the plane mask (PMASK) 
register. Plane masking creates effects 
such as text planes that overlay graph- 
ics planes. This is one way of mixing 
text and graphics on a display without 
destroying useful information. 

CONTROL, PSIZE. and PMASK let 
GSP graphics algorithms be virtually 
independent of pixel size and pro- 
cessing. For instance, using one al- 
gorithm to draw XORed circles with 
4-bit pixels and a different algorithm 
to draw ORed circles with 8-bit pixels 
is no longer necessary. A single. 
robust, circle-drawing algorithm con- 
trols pixel processing (transparency, 
masking, Booleans, and arithmetics) 
and pixel size by modifying only the 
CONTROL. PSIZE, and PMASK regis- 
ters. 

Registers COLORO and COLORI 
reduce the amount of table area nec- 
essary to store multicolored fonts. A 
[-bit-per-pixel representation of the 
font or object is stored in memory. 
along with two color attributes, a “O” 
color (in COLORO) and a "1" color (in 
COLORI). Figure 3 shows the expan- 
sion of a 4-bit, |-bit-per-pixel pattern 
into four 4-bit pixels. 


GENERAL-PURPOSE REGISTERS 
The GSP has thirty 32-bit general-pur- 
pose registers divided into two files, 
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A and B. General-purpose registers 
can be used for both address pointers 
and data, and they are easier for pro- 
grammers to use, since no special 
characteristics are associated with any 
particular register. 

Processors with many general-pur- 
pose registers are faster for most ap- 
plications, since time-consuming data 
swapping between memory and reg- 
isters is reduced (on-chip registers are 
faster than main memory). Graphics 
operations are especially demanding. 
since many variables must be manip- 
ulated during drawing operations. 


GRAPHICS OPERATIONS 
Graphics operations implicitly use the 
B register file for operands and tem- 
porary storage. This convention allows 
graphics microcode direct access to 
operands affecting the graphics oper- 
ation. Other benefits accrue to this 
design as well: iterative graphics in- 
structions are interruptible. For exam- 
ple, if a LINE operation violates a win- 
dow boundary, the operation can be 
interrupted, a decision made, and the 
operation restarted or aborted. 
Graphics instructions can be restarted 
because the microcode stores tem- 
porary variables in registers BIO 
through Bl4 when the interruption 
occurs. 

The PSIZE register lets the ALUs 
process each pixel as an individual 
entity (the fourth bit of a 4-bit pixel 


has no effect upon the first bit of an 
adjacent pixel}. Additional ALU sup- 
port for graphics includes a single- 
cycle, 32-bit barrel shifter and mask- 
merge hardware for changing pixel 
locations within data words and reg- 
isters. 

For all graphics operations, the least 
significant pixel address on the dis- 
play is located at the origin, which is 
software-configurable to the upper 
left or lower left corner of the display. 


GSP INSTRUCTIONS 

The GSP has a complete general-pur- 
pose instruction set (127 instructions) 
with enhancements for floating-point 
arithmetic, graphics, and windowed 
environments. The general format for 
all instructions follows the convention 
that the first instruction word (16 bits) 
contains the op code and subsequent 
words contain immediate data or im- 
mediate addresses. Addressing 
modes include direct register, indirect 
through a register, indirect through a 
register with a signed displacement, 
indirect through a register with pre- 
decrement. indirect through a register 
with postincrement, and absolute 
address. 

The GSP executes floating-point 
operations as fast as floating-point 
coprocessors by using special instruc- 
tions and hardware. Floating-point 
software uses the fast (160-ns) barrel 

(continued| 
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Figure 3: The color expand operation. 
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shifter and mask-merge hardware to 
extract exponents and mantissas from 
floating-point data. After the ex- 
ponents and mantissas of the multi- 
plier and the multiplicand have been 
manipulated appropriately, the left- 
most one of the resulting mantissa is 
detected with the LMO (leftmost ones 
detect) instruction in a single machine 
state (160 ns). The position of the left- 
most one determines how many posi- 
tions the barrel shifter will rotate the 
mantissa for normalization. After nor- 
malization. the exponent is adjusted, 
and the exponent and mantissa are 
spliced back together using the in- 
verse of the sequence that dissected 
them. 


PIXBLT OPERATIONS 

The most important graphics instruc- 
tion is the PIXBLT. This importance is 
underscored by the fact that most of 
the graphics microcode is dedicated 
to the PIXBLT instruction. PIXBLT, or 
pixel block transfer, is closely related 
to the BITBLT (bit block transfer), a 
method for operating on two-dimen- 
sional bit arrays with Boolean opera- 
tors. BITBLT is good for dealing with 
black-and-white displays but has draw- 
backs when handling gray-scale and 
color displays (what does it mean to 
XOR red with green?). PIXBLT is the 
concept of the BITBLT generalized to 
operations on two-dimensional pixel 
arrays using arithmetic as well as 
Boolean operators. 

Consider the graphics problem of 
minimizing the "jaggies." Jaggies is 
another name for aliasing, which is 
the stair-step effect visible when dis- 
playing nonvertical or nonhorizontal 
lines. Anti-aliasing methods have 
been developed to fool the eye into 
seeing a smooth nonjagged line by 
setting pixels adjacent to the line to 
lower intensity values than the original 
pixels. In the case of two intersecting 
anti-aliased lines, computing the in- 
tensity values of pixels formed by 
merging two lower-intensity pixels 
with only Boolean operators is much 
more difficult (perhaps impractical) 
than the case where some simple 
arithmetic operators are available; 
hence the PIXBLT. 

The GSP PIXBLT supports all 16 
two-operand Boolean instructions, as 
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well as add (two pixels to each other), 
subtract (two pixels, one from the 
other), add-with-saturate (clamp at all 
15), subtract-with-saturate (clamp at all 
Os), minimum (compare two pixels, 
picking the pixel with the minimum 
value), and maximum (inverse of 
minimum). 

When you invoke PIXBLT, registers 
BO through B7 must already contain 
the source pixel-array address and 
pitch, destination pixel-array address 
and pitch, location of the screen 
origin, window start and end corners, 
and pixel-array dimensions. Addi- 
tionally, if you invoke PIXBLTB 
(PIXBLT with binary expansion), reg- 
isters B8 and B9 must contain the 
background and foreground colors, 
respectively, For all PIXBLTs, the 
CONTROL, CONVSP, CONVDP, 
PSIZE. and PMASK registers must 
also contain the information ap 
propriate to the desired result. 


WINDOWING 

The GSP supports windowed environ- 
ments with two types of clipping: 
post-clipping and pre-clipping. Both 
prevent drawing operations from 
altering display memory outside the 
currently active window, but pre- 
clipping is faster. 

In post-clipping operations, all the 
computations necessary to draw the 
pixel are completed, the pixel location 
is compared to the available window. 
and if the pixel lies outside the win- 
dow, it is not drawn. The GSP sup- 
ports post-clipping for all instructions 
capable of drawing pixels by using the 
W field in the control register. 

Pre-clipping is automatically applied 
to PIXBLTs and FILLs. Pre-clipping is 
typically applied to line-drawing oper- 
ations and involves trivial rejection of 
lines and line segments that lie com- 
pletely outside the window. Trivial re- 
jection lets the drawing engine (in this 
case the GSP) conserve all the band- 
width that would have been con- 
sumed computing pixels that can't be 
seen. The GSP supports implementa- 
tion of the Cohen-Sutherland algo- 
rithm for pre-clipping with a special 
instruction (CPW). 

CPW, compare point to window, 
generates the clipping data used in 
the Cohen-Sutherland algorithm. The 


GSP hardware generates 4-bit "out- 
codes" when CPW is used to com- 
pare the endpoints of a line or line 
segment to the active window. If the 
result of ANDing the two outcodes of 
a line (segment) is nonzero, that line 
(segment) lies completely outside the 
window and no further processing is 
required. А zero result from ANDing 
outcodes means a more rigorous test 
must be applied. This subject is dis- 
cussed in the book Fundamentals of 
Computer Graphics by James D. Foley 
and Andries Van Dam (Addison- 
Wesley, 1982). 


ELIMINATING HAND-TUNING 

One of the primary objectives of the 
GSP's architectural specification is to 
eliminate hand-tuning graphics code 
to the application, pixel size, and 
screen resolution. In the current gen- 
eration of personal computers. hand- 
tuning is necessary to achieve accept- 
able graphics performance. Marginal 
graphics performance makes using 
graphics standards difficult. Using 
standard interfaces makes perfor- 
mance even Worse. 

The use of VRAM frees the drawing 
engine from competing with display 
refresh for memory bandwidth. 
VRAM is, in effect, dynamic RAM that 
has been modified by the addition of 
a long shift register, giving separate 
ports for screen refresh and processor 
update of the frame buffer. The GSP 
architecture supports high-perfor- 
mance flexible graphics software, re- 
moving the barriers to using graphics 
standard interfaces (such as СО! and 
Microsoft Windows). The use of stan- 
dard graphics interfaces will let more 
applications come to market, shorten 
development cycles, and increase ap- 
plications portability. 

Editor's note: As a service to BYTE readers. 
the TMS34010 Graphics Design Kit will be 
available in late January for $340. The kit 
includes a TMS34010 Graphics System Pro- 
cessor, the TMS34010 User's Guide, and 
development software. The development soft- 
ware runs on 512K-byte IBM PCs and com- 
patibles and includes the TMS34010 Macro- 
Assembler. Linker, Archiver-Librarian, 
Simulator, and a ROM utility. Interested 
BYTE readers should write Texas Instruments, 
Dept. SPVO4, PO. Box 809066, Dallas, 
TX 75380-9066. m 
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ou' ve got a problem. You have 640K of 

RAM and you still run out of memory! 

Go to your favorite computer store. Then 

ask about expanded memory cards. See 
the problem? Just too many to pick from. Now, 
ask to see the LIMBO"". No problem. There's only 
one. Ours, Except you probably don't know a 
LIMBO from a dance step. Maybe you quessed 
that it is an expanded memory board that 
supports the Lotus/Intel/Microsoft Expanded 
Memory Specification (EMS). And that it has a 
2 MB capacity and up to 8 MB is supported by the 

\ memory management software. 
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GRAPHICS ALGORITHMS 


PLOTTING THE 
MANDELBROT SEI 


The more 


SOME PEOPLE CAN READ a musical 
score and in their minds hear the 
music more gloriously rendered than 
by any orchestra. Others can see, in 
their mind's eye, great beauty and 
structure in certain mathematical 
functions and number systems. Lesser 
folk, like me, need to hear music 
played and see numbers rendered to 
appreciate their structures. 

The Mandelbrot set is one of the in- 
triguing mathematical structures you 
can explore with the Commodore 
Amiga. In The Fractal Geometry of Nature 
(reference 1), Benoit Mandelbrot 
defines a fractal as "a set for which 
the Hausdorff Besicovitch dimension 
[fractional dimension| strictly exceeds 
the topological dimension.” 

You can use fractals to describe the 
fragmentary aspects of nature, Ran- 
dom fractals can simulate landscapes 
and objects in nature, such as trees 
and mountains. Mathematical 
modelers can use them to simulate 
shoreline decay and its effect on 
fisheries. Biochemists can use fractals 
to characterize the irregularity of pro- 
tein surfaces and its influence on 
molecular interactions. You can use 
them to model climate and predict 
other apparently random and chaotic 


BY PETER B. SCHROEDER 


interesting the display, 
it takes to generate 


events (reference 2). You can use them 
to discover order where no order was 
previously believed to exist. Even pro- 
cesses of ontogeny—the course of an 
individual organism's development— 
that have proved elusive might be ex- 
plorable using fractal geometry. 

You need the definitions of com- 
plex, real, and imaginary numbers as 
a starting point. A complex number 
is any number of the form a + Bi 
where а and 6 are real numbers, and 
i = У-І.А real number is one in 
which there is no imaginary part, and 
an imaginary number is a complex 
number with Р not equal to zero; 
some definitions require also that 
а = 0. 

Engineers and others dealing with 
vector mathematics find imaginary 
numbers useful. For example, if vec- 
tor b can be turned 180 degrees to 
point in the opposite direction by 
multiplying it by -1 so 6 equals vec- 
tor —6, and there is a number, a, that 
turns the vector 90 degrees, then а? 
will turn the vector 180 degrees and 
be equal to —1. Thus, а = V -1. 


WHAT IS THE MANDELBROT SET? 
The Mandelbrot set is a set of 
numbers z = с + c where с is a com- 


the longer 


plex number of the form a + bi and 
2 iteratively squared never produces 
a square root of a? + > larger than 
2. Note that since i? equals -1, 
(a + bi equals a* + 2abi — #2, and that 
the iterative squaring of these 
numbers produces a jagged, non- 
differentiable result. If the sum of the 
squares does grow beyond 4 within 
a large number of iterations, it will 
eventually approach infinity and. by 
definition, not be part of the 
Mandeibrot set. 

If you take a matrix, a by 6, and 
iteratively square every element in it 
until either the sum of their squares 
exceeds 4 or you reach 1000 itera- 
tions, you can determine a count of 
the number of iterations that each ele- 
ment in the array requires. Those 
elements with counts of 1000 are part 
of the Mandelbrot set; those elements 
with counts that are very large but still 
less than 1000 are near the Mandel- 
brot set; and those with low counts 

(continued) 
Peter B. Schroeder is president of Biosystems 
Research Inc. (11550 Southwest 108 Court, 
Miami, FL 33176). He is a biological con- 
sultant specializing in wetland and estuarine 
environments. He has a Ph.D. in biology from 
the University of Miami in Coral Gables. 
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are far from it. If you assign colors to 
each count or range of counts and 
color each pixel of the matrix display 
accordingly, you сап graphically 
display the Mandelbrot set and its 
neighboring numbers. In a sense, the 
varying colors represent the fractal 
dimension distance from the Mandel- 


x: -2,08 to 6.50 ЭШ 
29 01,0 


MANDELBROT SET 


brot set for particular matrix ele- 
ments. 


SMALLER IS BIGGER 

Fractal numbers have funny qualities. 
If you magnify areas near the Mandel- 
brot set, you will find minute im- 
perfect replicas of the larger Mandel- 


Photo 1: One instance of the Mandelbrot set representing the numbers from —2.0 
to 0.5 on the x axis and from —1.25 to 1.25 on the y axis. 
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Photo 2: An enlargement of the detail in іле small box in photo 1. 
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brot set. If you increase the magnifica- 
tion even more, you find even more 
minute associated replicas, and so on 
ad infinitum. These components have 
great beauty and exotic structures, 
every one varying but always partial- 
ly replicated at some smaller level. 

The magnification you can attain is 
limited only by your computer's preci- 
sion. In C, the Amiga stores double- 
precision floating-point numbers in 64 
bits with a precision, therefore, of ap- 
proximately 25*. It does all its math in 
double-precision floating-point, and 
its range for long integers is from 
--2,147,483,648 to 2,147,483,647 and 
for double-precision floating-point 
numbers from +10.0° to +10.0% 
with 15 to 16 decimal digits of preci- 
sion. This precision lets you examine 
the Mandelbrot set in greater detail 
than an electron microscope can ex- 
amine matter. An electron micro- 
scope can produce a photo of an ob- 
ject enlarged about 1,000,000 times. 
You need a magnification between 
300,000 to 400,000 times to resolve 
the facets on the surface of the 
poliomyelitis virus. If the Amiga were 
a microscope, its magnification would 
let you examine the atoms making up 
those facets. 

Areas of interest are those closely 
associated with the larger Mandelbrot 
set in photo |, which represents the 
numbers from —2.0 to 0.5 on the x 
axis and from —1.25 to 1.25 on the y 
axis. Its range is therefore 2.5 along 
both axes. Photos 2 and 3 are suc- 
cessive enlargements of the small out- 
lined area in photo 1, each with a 
range 1/20 that of the preceding 
photo. The rectangular outlined area 
in all the photos shows the area 
enlarged in the succeeding photo. 


THE PROGRAMS 

А.Қ. Dewdney provided the algo- 
rithm for describing the Mandelbrot 
set graphically in Scientific American (see 
reference 3). My programs imple- 
menting that algorithm are written in 
Lattice C; they produced photos ! 
through 3. While they take a while to 
run, they seem brisk compared to a 
BASIC implementation 1 tried first. 
[Editor's note: DOSETC and VIEWSET.C 
are available in Lattice C source code on disk. 
їп print, and on BIX: see the insert card 
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Listing 1: The program DOSETC, which calculates the Mandelbrot set. 


#include <stdio.h> 
#include <math.h> 


main(argc,argv) int argc;char xargv[]: 


Int y,x,count,totct; 
float x_coord,y_coord,range,gap,size,a,b,ac,be,b1; 
char ot [201 [21 
FILE «OutFile; 
/* Input x-y coordinates ond range from keyboard 
printf("Input X COORDINATE: "); 
асап? ("Xf",&x coord); 
printf("Input Y COORDINATE: "); 
scanf ("Xf",&y. coord): 
printf("Input RANGE: "); 
scanf ("Xf",&range): 
gap = range / 200.0; /* Increment per pixel 
y coord += range; /* Start at top of display 
/* Open output file (default or command line) 
if(argc«e1) OutFile = Ota ыды ; 
else OutFile = fopen(argv[1],"w"): 


/* Write coordinates and range to data file 
fprintf(OutFTle,"€X7.6fNn",x coord); 
fprintf(OutFile,"X7.6fNn",y. coord); 
fprintf(OutFile,"X8.7fNn",range): 

/* Calculate count value for each pixel (200X200) 
"ud ae аа /* Each row 


be = y coord - y»gap; totct = 0; 
for (x=1;x<=200; x44) /* Each pixel per row 


ac = x*gap + x, coord; 
а = ас; b = bc; size = 0.0; count = 0; 
та < 4.0 && count « 1000) 


/* Do complex-number multiply 
bi = 2xaxb; 

а = ажа — b«xb + ac; 

b = b1 + bc; 

/* Pythagorean theorem 

size = ажо + bxb; 

/* Don't need square root 
count++; 


totct += count; 

/* Code count in two bytes to save disk space 
STER = count/256; 

ct[x][ 1] = count X 256; 

} /* End x loop 
/* Show row number and average count to CRT 
printf("X5d X5d\n",y, totct/200); 
/* Print coded pixel-values this row to data file 
for (x=1;x<=200;x++) 


і 
ЫНЫ |Б ARCU 
pe ctix]L 1], OutFile); 
} /ж End у loo 
iclose(OutF I le); /* Close data file 
t /* End main 


following page 320 for details. You will need BYTEnet: see page 4.) 


Amiga's translator.library, intuition. library, DOSETC (listing 1) lets you pick the 
graphics.library. and narratordevice, as well x.y axis—where you want to begin the 
as the Lattice C compiler, to run these pro- display—and supply the distance you 


grams. Listings are also available on 
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Working harder and 
accomplishing less? 
This message is for you. 


Did you know that more than 
three million executives and 
professionals across America 
now rely on a DAY-TIMER to 
organize themselves—schedule 
their appointments, prioritize 
their daily tasks, record their 
expenses, save substantial tax 
dollars, and free their minds for 
important decisions? 


Would you like to find out how 
a DAY-TIMER can do the same 
for you? For just $1.00 to defray 
the cost of postage and hand- 
ling, we'll send you a specially 
created 4-month Sampler Kit 
featuring our most popular 
pocket-size formats, a conven- 
iently slim wallet to hold the 
System, and a special introduc- 
tory audio cassette. 


Г "$1.00 OFFER COUPON | 


| (JDAY-TIMERS 
Dept. 5375 
| Allentown, PA 18001 
| Please rush my DAY-TIMER Sampler 
| Kit, including the audio cassette, Му 
$1.00 is enclosed. 


| Firm 


| Address 


| 

| 

| 

! | 

| Print Name oo 1 | 
| 

| 

| 

| 

| 
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Inquiry 245 


MANDELBROT SET 


ІЧ 


ы 1 


ча. ей; x = 
Te 142v §-8.158008 
i ied | — 


Extend 


your IEEE-488 
network. 


ith National Instruments 
Ws: Extenders you can con- 

nect up to 28 devices to 
your IEEE-488 port, and connect to 
instruments as far away as 2,000 
meters. One Extender is placed at the 
source, and one (or more) are placed 
at the remote location(s). There's no 
loss of transmission quality, and there's 
no need to change your application 


program. 


The Extender is compatible with our 
full line of IEEE-488 interfaces and 
can incorporate either fiber optic, 
coax, or parallel cabling. 

Find out more about how our Bus 
Extender can stretch your IEEE-488 
network. Call 1-800/531-4742. 


У NATIONAL 


INSTRUMENTS 


12109 Technology Blvd. 
Austin, TX 78727 


512/250-9119 
800/531-4742 
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Photo 3: An enlargement of the detail in the small box in photo 2. 


want to cover. The smaller this 
distance, the greater the magnifica- 
tion. These programs can take a long 
time—hours, even days—to generate 
a display. The closer you are to the 
Mandelbrot set, the longer it takes. 

You should pick an xy axis near the 
edge of the Mandelbrot set (colored 
red in the photos) for further explora- 
tion. If you pick a spot totally within 
the set, the display will seem to take 
forever—not literally, since the pro- 
grams stop counting after 1000 itera- 
tions at each pixel—and the display 
will be a solid color, If you pick a spot 
where each pixel takes the full 1000 
iterations (i.e, within the set proper) 
and you generate a 200- by 200-pixel 
display, the Amiga has to carry out 40 
million iterations. If an iteration does 
approximately 20 double-precision 
floating-point operations, that's 800 
million double-precision (64-bit) oper- 
ations. And if each operation requires 
manipulating all the bits, that's 51 
billion bit operations. On the other 
hand, if you start far away from the 
Mandelbrot set, you will finish a lot 
sooner, but you end up with a corre- 
spondingly uninteresting display. So 
choose a display that includes an area 
alongside, and maybe including a bit 
of. the set proper. 

VIEWSETC creates а 200- by 200- 
pixel graphics display from the data 


i a 
#ia.99560880 


“а 


range = 
8.8258888 


file created by DOSETC. If you want 
to pursue this further, try changing the 
color separation in the program. With 
the proper color separation, you can 
find all sorts of interesting ob- 
jects: trees, jabberwocks, maybe even 
a self-portrait—or millions of them. 
Since the Amiga can show up to 640 
by 400 pixels, you can also create 
high-resolution displays. However, 
these displays take even longer to 
generate. 


NEW HORIZONS 

If you do look into the Mandelbrot 
set, happy exploring. The going may 
be slow, but the region is huge and 
will always remain largely unexam- 
ined. Because of the time involved, if 
you just want to look at the displays 
| have already generated, | will mail 
you a disk full of them at my cost 
($10). You may share it as you wish. m 
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The Source has the most 
powerful online communications 
package anywhere. Апа a special 
offer to help you pack more 


power into every online session. 


The Source gives you the power to 
use each of its communication tools 
individually. Customize them to perform 
specific tasks or collect vital information 
automatically. Or combine them to fill 
your communication needs. 

SOURCEMAIL Acclaimed by 
experts as one of the best electronic mail 
systems anywhere. Send electronic mail 
to one friend or a hundred clients, in 
minutes. Áct on important messages with 
lightning speed. Eliminate annoying 
“phone-tag.” Send letters to non-Source 
members via Mailgram? Messages. 

PARTI A unique computer confer- 
ence center. Create productive business, 
committee or club meetings with an on- 
going word-for-word record of the pro- 
ceedings. Read notes or post your own in 
hundreds of ongoing discussions on 
stimulating topics from Jazz ‘Talk to 
Artificial Intelligence. 

POST The Sources international 
online classified ad space. Post messages 
that will be read by users all over the 
world. Buy and sell items or services. Find 
other members of The Source through the 
Member Directory. You can even publish 
your own electronic newsletter. A dynamic, [| 
electronic "town square" at your fingertips. | 

SPECIAL INTEREST GROUPS 
Available at special low connect rates." 
SIGS give you and other members with 


Ш 


gp no money. То sign ир, just INFORMATION NETWORK 
mail this coupon. Or call The 
Source toll-free 800-336- 3366** , 


The most powerful resource any personal computer can have. 


and give our representative this 
claim number, 783E330. 


| 

| | 

| | 

| D Yes I want to join The Source, Company Name | 
receive my complete SourcePak user's manual Name 

| and take advantage of your free book offer. Bill my $49.95 Address | 

| membership fee* and all charges on my account (including Ci S Zi | 
monthly fee) to: ity tate ——— ip 

| Visa D MasterCard O American Express Signature | 

| Credit card # - ыы атар Tm j | 

(must be provided) 
| Expiration date PUDE | 
Phone (day) (evening) 


| =m Virginia, call 703-821-6666. *Plus postage & handling 
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similar interests an exciting place to meet, 
share information or exchange software. 
Dozens of group member directories, 
bulletin boards, databases and file libraries 
to choose from. Great for career or social 
networking. 

CHAT Forget CB Simulator and 
the rest. Our new enhanced version gives 
you more control over real-time confer- 
encing. CHAT with one person or a dozen. 
Compose messages of any length 
without interruption, Our listing of current 
online members makes it easy to find 
people to CHAT with. A powerful busi- 
ness tool and great entertainment when 
you want some time off. 

AND MORE! Put these commun- 
ication tools together with The Source's 
investor services, news and weather, air- 
line schedules, personal computing 
information, a complete encyclopedia, 
games, shop-at-home and all the other 
features and you've got an online service 
that really gives you your money's worth. 

ь Plus learn The Source with our tutorial, 
à FREE of online charges. 

GET THE MOST OUT OF THE 
SOURCE WITH THIS LIMITED-TIME 
OFFER Join The Source between now 
and January 31st, and along with a com- 
plimentary SourcePak user's manual, well 
send you How To Get The Most Out Of 
The Source by Charles Bowen and David 
Peyton— a $14.95 value— FREE (while 
supplies last). 

It's a great opportunity to get the 
most out of The Source's powerful online 


communications features. 


*Online rates as low as 10¢/minute. Members subject to u 
$10 minimum usage fee each month. 


2200 аа 


JL M --- SSS BS a й 


McLean, VA 22102 
Offer expires February 28, 1987 


The Source is a service mark of Source Telecomputing Corp., a subsidiary of The Reader's Digest Association, Inc. © 1986 Source Telecomputing Corporation. 
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Best-price UNIX ™ 
applications software. 
Fromthecompany 
thatmadeareality 
of best-price 
UNIX operating 
systems. 


Business computing, word processing, 
database management, text prepara- 
tion and software develooment—we've 
selected, developed and added value 
to the best Once you've converted 
your PC/AT, with our System V into a 
true multi-user, multi-tasking machine, 
youll demand software that lets you 
get on with the tasks at hand. 


CRYSTALWRITER PLUS 


is a comprehensive word-processing system 
for the multi-user office. It allows concurrent 
use of files, layouts and printers, as weil as 
supporting a full range of terminals. 


INFORMIX SQL 


is the relational-dalabase-management sys- 
lem developers will choose for custom appli- 
calions. It offers relational-database flexibility, 
inieractive-dalabase queries, a flexible de- 
sign environment, automated functional 
menus, custom screen design and total 
format control. 


UNIX and QWA arn tragamarks п! ATAT 
ҺАМ and БМ ЕС-АТ are sadamaks ol ІВМ CORPORATION 
SYSTEM V AT e$ n Irademnrk of MICROPORYT SYSTEMS, ING 
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R-OFFICE 


ties a powerful word processor together with 
the file-managemenl, table-spreadsheet, 
report-generation and desklop-management 
chores common to nearly every modem 
office. 


R/M COBOL 


is Ryan-McFarland's GSA certified imple- 
mentation of the ANSI X3.23 74 standard. 
R/M COBOL is designed for serious busi- 
ness computing. 


LEX 


is a standalone system offering complete 
word processing capabilities, as well as utili- 
ties for adapting LEX to any lype of video 
lerminal or printer. 


SOFTWARE DEVELOPMENT 


from Microport Our package was derived 
from the extensively-tested Portable C com- 
piler. (The large-model code produced by 
the compiler is among Ihe densest and fast- 
est available) These are Irue 286 compilers, 
making full and efficient use of the extended 
286 instruction set. The package also in- 
cludes the F77 Fortran compiler. 


TEXT PREPARATION 


from Microport This package consists 

of the complete System V Release 2 
Documenter's Workbench (DWB), and in- 
cludes both the new troff and the old troff. 
Drivers for the HP Laser Jet Printer and 
Apples LaserWriter are also available. 


These are but a few of our available 
packages. Virtually everything listed in AT&T'S 
catalog can now, or will soon run with our 
operaling system, 


EASONS WHY. 


j 
АГ n “ 


Regarding 
OurSYSTEMV 
operatingsystem. 


More than a look-alike, Microport's System V 
complies with ATST's new binary standard 
and was derived from AT&T's own UNIX Sys- 
tem V Release 2 iAPX286. It thereby contains 
standard System V features the competitors 
dont support, such as the powerful symbolic 
debugger (SDB), the shell-layering job-con- 
trol facility and the F77 Fortran compiler, as 
well as programming tools such as ctrace, 
cilow and bs. Over 200 utilities come stan- 
dard to lel you search and modify files, make 
use о! electronic mail, calculate electronically, 
convert data and publish. 


* 90 day money-back guarantee 

* Educational site licensing 

* Commitment to AT&T source and binary 
standards 


To order: Call any of our numbers below for 
loday's price and product line quole (be sure 
lo ask about our buy-two-applications-pack- 
ages-and-gel-RUNTIME-free offer). 

You really wouldrit want to pay thou- 
sands of dollars more, would you? 


c as 


M 4 G RAO P O FH T 
MICROPORT SYSTEMS, INC. 
4200 Scotts Valley Drive 


Scotts Valley CA 95066 
408/438-UNIX or 408/438-8649 (CA) 
or B00/PCZUNIX 

TELEX 268/863-3650 
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Pau 
ж” ioo If you're a contractor, 
2 plumber, electrician ог building 
с AE manager, use First CADD" to do 


= floor plans, elevations and altera- 
N tions. With FirstCADD™ you 
ү сап change your mind without 
// having to start a whole new 


drawing— from scratch. 


First САП is ideal for the 
“> 2? architect or interior designer, 


ur d store owner, developer, graphic 
d designer, engineer, draftsperson. 
4 Апу time you have to draw 
б / with precision. Апу time you 
have to combine drawing with 
It You Use Ю This... words, First CADD" can help 
You Need Us! 
Ld 
ЖЖЖ 
FirstCADD™ , Now for Atari 520576 
10408T, and IBM PC & Compatibles 


If you draw, design, draft or 
doodle use First CADD" to do 
it faster and do it better. 
First CADD" can change the 
way you do business! If any part you do it quicker, cleaner and 4 
of your business calls for putting а lot easier. | 


pencil to paper, then First- First CADD is so easy to use (fe 

САРО" is for you. that all you do is рор in the dis- ( 
If you're an executive, use kette and you'll be on your way! 

FirstCADD to do flow charts, In minutes you'll be drawing 


graphs, presentations. We make lines, circles, arcs with ease. Plot 
it a snap to combine words your work on virtually any popu- 
with pictures. lar dot matrix printer. 

Don't go another day without 
FirstCADD™. Call our toll free 
hot-line today. We'll give you the 
name of your nearest dealer or 
have FirstCADD™ in your hands 
in just a couple of days. 


Syston Weiuirenents: 
Atari FRIST ne Атага ИИ NT 
Vf: or c nmpalible with 256k НАМ mina graphics card and two (ім, 


DIETS 

ШІМ te a regine nml drmbetmiark «d Esterno! Business Мони 
Atari ST ал! НӘ ST i даост t Aun ир 

Firac ABD ши Genere CANTH 2 unc zegndrrrid гафитпагЬх el 
Gener Sotto arc, Ino. 8763 ІНІН N.E, Шанд C. Мічініні, WA 
Эна? 


NOW, REAL GADD FOR 
ATARI ST JUST$49.95 


А full featured, 2-dimensional 


drafting and design package. 


Ш Automatic line drawing 

Ш Draw points, lines, arc, circles, 
ellipses, rectangles, polygons, 
Curves 

Ш Snap-to and ‘‘rubber banding” 

Ш Two-key commands 

Ш On-screen menus 

Ш User defined menus 

Ш Create your own fonts 

W Create libraries of frequently 
used components 

Ш Zoom 

Ш Edit 

Ш Measure lines, angles, areas 

Ш Drawing size limited only by 
memory 


From the makers of Generic 
CADD 2.0" (just $99.95) the 
industry s first completely 


modular, expandable CAD 
package. 
Pp 
ZU. "o 
4 LA 
C t : ` É 


Generic 
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GRAPHICS ALGORITHMS 


GRAPHING 
QUADRIC 
SURFACES 


BY GEORGE HARONEY 


Methods of simulating 3-D graphics 
on a color display in BASIC 


QUADRIC SURFACES are the graphs 
of second-degree equations in three 
variables. The solution set of the 
equation x? + y? + 22 = radius’, for €x- 
ample, is a familiar quadric surface: a 
sphere. In this article І present some 
simple techniques for displaying 
quadric surfaces. I've also provided а 
BASIC program as a tool for applying 
the techniques and exploring the sub- 
ject of computer graphics and com- 
puter art. 

The ideal method of plotting three- 
dimensional points would be on a 
stack of transparent planes, each filled 
with multicolored LEDs arranged in 
rows and columns. The LEDs would 
be transparent when off, so as not to 
obscure lighted LEDs on background 
planes. Such a display would repre- 
sent illusorially real three-dimensional 
objects by illuminating selected LEDs 
on various planes within the structure. 

Since such an ultimate system is not 
available, it is necessary to complicate 
matters by projecting three-dimen- 
sional coordinates onto a two-dimen- 
sional system: the computer screen. 
Nevertheless, it is often helpful to 
think of real three-dimensional graph- 


ics when making pseudo three-dimen- 
sional graphics. 


PROJECTION TECHNIQUES 

As an exercise in projection, draw a 
cube on a piece of paper, indicating 
hidden edges with dotted lines. Select 
a corner of the cube as the origin and 
label the three lines emanating from 
that point X, Y, and Z. You now have 
a system for projecting three-dimen- 
sional points onto two dimensions 
(see the sidebar "3-D Projection Onto 
2-D' on page 216). For instance, to 
locate the point (5,8,3), start at the 
origin and move 5 units along the X 
axis. From that point, move 8 units in 
a direction parallel to the Y axis. Final- 
ly, move another 3 units in a direction 
parallel to the Z axis. By varying the 
orientation of three axes, you can 
rotate a projected figure in any way 
you choose. 

To project 3-D data onto a computer 
screen, you describe the origin point 
and the axes in terms of the display's 
native horizontal and vertical coor- 
dinate system. The origin is defined 
by its horizontal and vertica! coor- 
dinates hy and vs. Each of the three 


axes is defined by the angle it forms 
with a horizontal line extending from 
the origin in a positive direction. I'll 
refer to such angles as Ах, Ay, and Az. 

Using these landmarks and some 
elementary trigonometry (see the 
sidebar), it is possible to project any 
point (x,y,z) onto the display in terms 
of the display coordinates A and v, as 
follows: 


h=x cos Асы COS Ау+1 COS Aztho 
v=x Sin Ау+у sin Ау+2 sin А2%%. 


PLOTTING A FUNCTION 
Given a projection method, you are 
ready for some data points, Functions 
in three variables are a convenient 
source of data points, generating an 
unlimited variety of shapes and pat- 
terns with a little planning on your 
part. Unfortunately, there aren't any 
race car or dinosaur functions; almost 
all of them are stubbornly abstract. 
The general method used is to con- 
(continued) 
George Haroney is a computer programmer 
working on software for a parallel computer 
system. He can be contacted at 2115 Grayson 
Place, Falls Church, VA 22043. 
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Ideally, foreground 
surfaces should cover 
background surfaces. 


sider z as a function of x and y. For in- 
stance, given the equation 


x3 + y* 2-3 


you rearrange things to get z as a func- 
tion of x and y: 


МЕЖЕ ear тут 


To plot a function, you scan the Х-Ү 
plane at regular intervals, selecting 
values for x and y. and calculate the 
resulting value for z. 

Ideally, foreground surfaces should 
cover the background surfaces. Com- 
plicated hidden-line algorithms can 
provide this feature, but for the sake 
of brevity, my program simply draws 


Figure A: Drawing a cube onto a plane 
gives a system for projecting 3-D points 
onto a 2-D surface. 
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QUADRIC SURFACES 


the background before the fore- 
ground so that it obscures back- 
ground points. The program also cal- 
culates foreground points closer 
together and assigns different colors 
to foreground and background sur- 
faces. All of these techniques improve 
the apparent three-dimensionality of 
the rendering. 

Figures | through 6 are the graphs 
of common second-degree equations 
in three variables, as found in any cal- 
culus text. | produced the images on 
a Chromatics CG 1999 microcom- 
puter with screen resolution of 512 by 
512 pixels. 


PROGRAM NOTES 
Listings 1 through б are Microsoft 
BASICA programs that will produce 
similar (but not identical) images on 
an IBM PC or PC compatible equipped 
with a color graphics adapter. 

The main program (listing 1) starts 
by asking you to specify the orienta- 


3-D PROJECTION ONTO 2-D 


Figure B: Finding the point (5,8,3). 


tion of the X, Y, and Z axes in 
degrees. You may enter a positive or 
negative number, with the under- 
standing that positive angles are 
rotated counterclockwise around the 
horizontal axis and negative angles 
are rotated clockwise. 

| created the figures using angles of 
15, —15, and 90 for X, У, апа 2, re- 
spectively. To render a surface in an- 
other orientation, you simply change 
one or more of the axes. For exam- 
ple to turn the "saddle" in figure 2 up- 
side down, you specify angles of 195, 
165, and 270 for X, Y, and Z. 

Line 100 defines the function. The 
function definition includes two argu- 
ments, x and y; the function returns 
a value to be used for z. 

Lines 110-120 specify the origin in 
terms of screen coordinates HC and 
LC. The position is calculated as a 
fraction of the number of points in 
each dimension. In listing 1, HC is 

(continued) 


Figure C: Calculating the horizontal and 
vertical coordinates of a point (х,0,0). 
When y and z are not zero, they must be 
calculated similarly using Ay and Az; the 
horizontal and vertical coordinates are 
summed: 


h = x cos Ах + y COS Ay + 2 COS Az 
v= X Sin Ax + y Sin Ay + z Sin Az. 


- 018 - Cz = 0. 


Figure 4: Hyperboloid of one sheet. 
IA? + ye — IC? = |. 


Figure 5: Hyperboloid of two sheets, x*/A? — y*/B* — 2/C* = і. Figure 6: Ellipsoid. 21А? + В? + ТҮСІ = |. 
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C 1956 Hayes Microcomputer Products. Inc. 


A complete list 
of things to жабын about 


2400 jm modems. 


Now that you've memorized itself in just 4 hours of annual across the ocean using Bell and 

that, here's a partial list of why a изе over long distance. CCITT standards. 

Hayes* Smartmodem 2400™ is 4. The technology of the 5. The new Smartmodem 

best for you. Smartmodem 2400 allows you 2400B™—a plug-in board for the 
1. The Hayes Smartmodem to transfer volumes of files with IBM PC and compatibles—allows 

2400 allows you to communi- confidence across the city or synchronous and asynchronous 

cate with the vast installed- | "түүр 


communication through 
the same Com port. 
6. You will also get 


base of 300,1200 and 2400 
bps'Hayes-compatible" 
modems. The Hayes 


the Hayes standar 
Standard "AT" Command Set — d e 2-y ear limited warranty and the 
allows you to use Smartcom II^ opportunity to extend the war- 
and other software that com- ranty to 4 years. 
municates. Best of all...you get Hayes. 
2. Through synchronous/ —— - —— -~ And that’s all you ever really 
asynchronous technologies, the have to know! 


Smartmodem 2400 permits your 
PC to access mainframes, minis, 
and on-line services previously 
inaccessible through asyn- 
chronous-only modems. 

3. The Hayes Smartmodem 
2400 is efficient...it pays for 
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For more information or tech- 
nical specs, contact your author- 
ized Hayes dealer Or Hayes 
died at [404] 441-1617. 

Hayes Microcomputer 


Products, Inc., P.O. Box 105203, 
Say yes to the future with Hayes. Atlanta, Georgia 30348. 
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Listing |: The main program (written in Microsoft's BASICA for the IBM PC) 
generates a paraboloid. 


10 SCREEN 1 :REM 320 H by 200 V, 3 colors 
20 DEFINT H-N 

30 РІ-«4жАТМ(1) 

48 DR=PI/180 :REM Converts degrees to radians 

90 BLUEs1: PURPLE=2: WHITE=3 


60 НМІНеб: HMAXz3519 


70 L 
89 H 
90 R 


MIN=0: LMAX=199 
RESZHMAX-HMIN: LRESSLMAX-LMIN 


EM --- Define function and set parameters -- - 
DEF FNF1(X,Y)eXxX*YxY :REM Paraboloid 
HO-EMINeINTCHRES /2) 

LCSLMIN*INT(19*LRES/20) 

SCALEH2 12 

SCALEV=2 

REM Find Angles from center to corners -------- 
C1=ATN( (LC-LMIN)/ (HMAX-HC ) ) :REM to NE 
ЫРЫАТА but LES TCI TA :REM to NW 
C3=P1+ATN( (LMAX-LC)/ (HC-HMIN)) :REM to SW 
C4-2*PI-ATN((LMAX-LC) / (HMAX-HC ) ) :REM to SE 

REM ----------------- X Y Z axes --- -------------- 
KOLOR=WHITE 

INPUT "Angles for x,y,z axes "; DEGX,DEGY,DEGZ 


CLS 

DEGREES=DEGX 

GOSUB 1080 :REM Convert degrees to radians A 
SINXAzSIN(A): COSXA=COS(A) 

REM GOSUB 1010: REM Drow the oxis 
DEGREES=DEGY 

GOSUB 1080 

SINYASSIN(A): COSYA=COS(A) 

REM GOSUB 1010 

DEGREES=DEGZ 

GOSUB 1080 

SINZA=SIN(A): COSZA=COS(A) 

REM GOSUB 1010 


КЕМ -------------- Plot the surface ------------------ 
FOR ТҮ=-6 TO 6 STEP .4 
KOLOR=PURPLE :REM To show points s.t. х>=@ 


FOR TX=@ TO 6 STEP .4 
TZ=FNF 1(TX, TY) 


GOSUB 1230 КЕМ Project ond scale 

PSET Mt. MV),KOLOR 

MEXT T 

kot reds. ue :REM To show points s.t. x<@ 


FOR ТХ=-6 TO @ STEP .15 
TZeFNF1(TX, TY) 


GOSUB 1230 :REM Project and scale 

PSET (MH,MV),KOLOR 

NEXT TX,TY ;REM Next point on current tracing 

END 

REM Extend a line through center to borders ---- 
TANA=TAN(A) “КЕМ Save tangent 

GOSUB 1170: Н1яН7: L1=LZ :REM Get one endpoint 
DEGREES=DEGREES+18@: GOSUB 1080: 

GOSUB 1170: H2=HZ: L2=LZ :REM Other endpoint 
LINE хна L1)-(H2,L2) , KOLOR 

RETURN 

REM -- Converts degrees to radians, © <= a < 2жрі --- 
WHILE DEGREES<@ 

DEGREESsDEGREES 360 

WEND 


WHILE DEGREES»5360 

DEGREES&SDEGREES- 366 

WEND 

A=DEGREES*DR (continued) 
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АМУ. | 800-222-8324 4% 


| SEASON S GREETINGS 


SUPER SPECIAL. 
Equity | w^ Manitor | 


BAO k memory. 
20 meg Hard Drive 
51095 


| 


Printer 
FREE. 
Details 

Guaranteed ‘Lower Рс 
Epson Guart m T] c ise 
Сай Ы 
Есау Series Сотрлюгі +t ṣ- sues 
HH 


Equay 11 witionitey trom 1622 11-74 
Equity 11 mA tonos trom $899 mud m mE 


-10 Маб = TT" 145. 00 


PEP eee ewe 


Computers (IBM Compatibles) 
Mono 

IOS PC-XT 8088 795 

ICS Turbo 8 Mghz 

2 Drives MS-DOS 895 

OS AT 

1 1.2 Meg НорруМ5-205 81488 1895 

W/20 Meg Hard Drive 795 


T- m 
“Гы sa 


Call for Lowest Price 
Cail for Lowest Price 
22-04 БОШУ i, Hl, M... . Call for Lowest Price 


SEASON'S GREETINGS 


MONITORS Sale on C.I, Accessories 


Amber ATL 12 Ауру Dis Ben o 10. Case 100 


Green TTL 12 #5 
Green Composite білді $95 пы 


Amber Composite Maxell is/dd 1109 11500 
иш des/dd 1499 14&Ш 
SICA TTI Amber — S99] ім Parallel Cables $10 00 

we Tilt & Swivel Stand 

15А Composite 12 $99 А Full Line of Ribbons. 


Ainber w Tit А Swivei | Brother, Sato on our full line of 
Stand | brand name ІВМ & compatible 
Add on Cards — Call for Prices 


To Enter Contest, Send in a Self- Addressec 

Postcard to the address listed below. You 

nust be 18 years . Winner will be announced 
1 іһе February issue сї this magazine. 


12001222224 =a 


COMPUTERS in Chicago Call 
INTERNATIONAL [воо w. Van Buren 
6619 LL S. 1 Miami, FL 33143 бае $02 


iM FLORIDA CALL (305) 667-5936 Chicago. Minois $0607 
Tol 81242) 235-1272 
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QUADRIC SURFACES 


Оо math Ча 
on your PC. Ч 
as easily as ` RETURN 


REM Find endpoint (һ2,12) of ray at (ће, 1с), angle a 

writing it down ч ый с OR A>C4 THEN HZ=HMAX: LZ=LC-(HMAX-HC )*ТАМА: 
IF А<-С2 THEN LZ-LMIN: HZ-HC*(LC-LMIN)/TANA: RETURN 
IF A<=C3 THEN HZ-HMIN: LZ=LC+(HC-HMIN)*TANA: RETURN 

| IF A<=C4 THEN LZ=LMAX: HZ-HC-(LMAX-LC ) /TANA 

RETURN 

REM --------- Project tx,ty,tz onto mh,mv ----------- 

PX=TX *xCOSXA+TY*COSYA4+TZ*COSZA 

РҮ=ТХж5ІМХА+ТҮж5 INYA+TZ*SINZA 

тиса, 

MV=INT(LC-PY*SCALEV 

RETURN 


dyne sec 
b iz 1.25: 
CM 


Angular 
frequency 2... 


-1 
wi = 1,014-5ес 
ха. ls inp, eos | Listing 2: Replacement lines to generate a hyperbolic paraboloid. | 


100 DEF FNF1(X,Y)sY«Y-X«X :КЕМ Hyperbolic paraboloid 
110 СЕУ | 
120 LC=LMIN+INT(LRES/2 
| 130 SCALEH=15 
140 SCALEV=3.5 | 
378 FOR TY=-5 TO 5 STEP .4 
380 KOLOR=PURPLE 
390 FOR ТХ-0 TO 5 STEP .4 


| 400 TZ=FNF1(TX,TY): GOSUB 1230 :REM Project and scale 
$ 420 PSET (MH,MV),KOLOR :REM Deleted line 410 
189 430 NEXT TX 
| 440 KOLOR=BLUE :REM To show points s.t. x<@ 
— Enter and display 4 | 450 FOR ТХ=-5 TO 0 STEP .1 
on nulas the лау vot ге” 460 TZ«FNF1 (TX, TY) 
à ы n i à 470 GOSUB 1230 КЕМ Project ond scale 
Igea 10 лип Ше 1 480 PSET (MH,MV),KOLOR :REM Plot a point 
в Calculate 2505 instantly as ' 490 МЕХТ ТХ,ТҮ | 
numbers or piots " 500 END | 
— Chana anything — results are 


a L 1 E = 3 ва.) 
automatically Tac alcuiated 


.. Real and complex numbers, 


| Listing 3: Replacement lines to generate a cone. 


unit conve ЕЛІМДІ dimensional 


LI ж ? “7! 
апа! d 


100 DEF FNF1(X,Y)=SQR(Y*Y+X*X)*2 :REM Cone 
110 н МЕШ үкү, 
DE SL күл 120 LC=LMIN+INT(LRES/2 | 
italia 13@ SCALEH=8 
.. Frint Out ever ТІЛШЕ SL dS VOL 140 SCALEVz4 | 
e 370 FOR ТҮ--6 TO 6 STEP .75 | 
380 KOLOR=PURPLE | 
390 FOR ТХ-0 TO 6 STEP .5 
400 TZ-FNF1(TX,TY) 


| .— Add text anywhere to поси 


410 GOSUB 1230 :REM Project ond scale 


n (RAT 420 PSET (MH,MV),KOLOR :REM Plot o point 
| a EM — || 430 TZe-FNF1(TX, TY) 
LA) LER. = а Е 440 GOSUB 1230 


450 PSET (MH,MV),KOLOR 
j | 460 NEXT TX 
The Engineer's Scratchpad Ааа; ae | 
480 FOR TX»-6 TO Ө STEP .2 
490 TZ=FNF1(TX,TY): GOSUB 1230 


MathSoft Inc. 510 PSET M MY EQ CHI :БЕМ Deleted 11пе 500 
Dew Kendall Square 520 TZ=-FNF 1(TX, TY 
Cambridge, Massachusetts (17140 550 GOSUB 1250 


540 PSET (MH,MV),KOLOR 
550 NEXT TX, TY 
560 END 
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ECOSOFT HOLIDAY SPECIALS 


Microstat Statistics Package 


If you know someone (perhaps yourself!) that wants Since 1977, Microstat has been one of the most 
to learn the C programming language. have we got a popular statistics packages available for 
deal for you. For a limited time. you get: microcomputers. Just some of its features include: 


Eco-C88 C compiler $59.95 
CED Program editor 29.95 
Developer's Library Source Code 25.00 
ISAM File Handler 15.00 
Flexi-Graph Graphics Package 39.95 
Eco-Lib MSDOS Compattble Librarian 29.95 
Ecosoft Windowing Library 29.95 
C Programming Guide book (Que Corp) 20.00 
C Self Study Guide book (Que Corp) 17.00 
C Programmer's Library book (Que Corp) 22.00 


' Total: $288.75 
Holiday Special: $175.00 
Save Over: $110.00!!! 


Data Managment Subsystem Multiple Regression 
Data transformations (with Stepwise) 
Convert External data Correlation Analysis 

(e.g. Lotus, Dbase 11. etc.) Time Series Analysis 
Descriptive Statistics Nonparametrics | 
Hypothesis Testing Probability Distributions 
Crosstabs and Chi-Square Scatterpiots 
ANOVA Factorials, Permutations 


Holiday Special: $250.00 


plus many other unique and easy-to-use features. 
Microstat is available for all MSDOS machines or 
any CP/M80 system using a 280 CPU. 


The Holiday Special has everything you need for 
your C programming needs. Eco-C88 is a full K&R C 
compiler (less bit fields), with over 200 library 
functions, source code to our cc and mini-make The regular price is a bargain at $375.00. At the 
utilities. and generates code rivaling compilers Holiday Special price of $250.00. it's a steal! 
costing IO times as much. You also get the source 

code to our library, an MSDOS-obj compatible 

librarían. one of the neatest graphics packages 

around, an easy-to-use windowing package plus a 

library of books to teach you the C language. An 

unbelievable package at an unbeatable price of 

only $175.00. 


To take advantage of these special prices, we must have your order in our offices by Jan. 15, 1987. 
To order, call or write: 


1-800-952-0472 (for orders) 
Or 
1-317-255-6476 (tech. info.) 


- Ecosoft Inc. 
Eh 6413 N. College Ave. 
ы а Indianapolis, IN 46220 


Trademarks: Ecosolt: Microstat, Eco-C88; Microsoft: MSDOS: New Orleans General Data Services: Flexi-Graph 
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100 
| 110 
120 
| 130 
370 
380 
390 
400 
410 
420 
450 
450 
460 
470 


| Listing 4: Replacement lines to generate a Ryperboloid of one sheet. 


QUADRIC SURFACES 


DEF FNF1(X,Y)eSQR(YxY4XxX-2)«2 :REM HB of 1 sheet 
HC=HMIN+INT(HRES/2 
LC=LMIN+INT(LRES/2 
SCALEH=8: SCALEV=7 
FOR ТҮз-4 TO 4 STEP .5 
FOR TXs-4 TO 4 STEP .2 | 
IF ТХ*ТХ+ТҮ*ТҮ<2 THEN 460 ELSE TZ=FNF1(TX,TY) 

GOSUB 1230 :REM Project and scale 
IF TX<@ THEN KOLORsBLUE ELSE KOLORsPURPLE 

PSET (MH,MV),KOLOR :REM Plot a point 
TZw-TZ: GOSUB 1230 :REM Deleted line 440 
PSET (MH,MV),KOLOR 

NEXT TX,TY 

END 


“КЕМ Deleted line 148 


Listing 5: Replacement lines to generate a hyperboloid of two sheets. 


таев 
110 
120 
130 
570 
388 
390 
400 
419 
420 
450 
450 
460 
470 


GOSUB 1230 


PSET (MH,MV),KOLOR 
TZ=-TZ: GOSUB 1230 


DEF FNF1(X,Y)sSQR(YxY-X«X-1) :REM HB of 2 sheets 
HC#HMIN+INT(HRES/2 
LC=LMIN+INT(LRES/2 


SCALEHm3: SCALEV=3S :REM Deleted line 140 


FOR TYe-20 TO 20 STEP 2 
FOR ТХа-20 TO 20 STEP .3 


IF TX«TX4 1»TY«*TY THEN 460 ELSE TZ=FNF1(TX,TY) 

:REM Project and scale 
IF TX<@ THEN KOLOR«BLUE ELSE KOLOR=PURPLE 

:REM Plot a poInt 

:REM Deleted line 440 
PSET | (MH, MV), KOLOR 

NEXT TX,TY 

END 


Listing 6: Replacement lines to generate an ellipsoid. 


102 
110 
120 
130 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 


DEF ЕМЕ1(Х,Ү)=508(1-ХжХ-ҮжҮ) 
ifort ne ri 
LC=LMIN+INT(LRES/2 
SCALEHw50: SCALEV=50 

FOR TY»-.99 TO 1 STEP .15 
KOLOR=PURPLE 

FOR TX=.01 TO 1 STEP .03 

IF TX«TX4TY«TY»-1 THEN 460 ELSE TZeFNF1(TX,TY) 


:REM Ellipsoid 


:REM Deleted line 140 


GOSUB 1230 :REM Project and scale 
PSET (MH,MV),KOLOR :REM Plot a point 
TZz-TZ 


GOSUB 1230  :REM Project and scale 

PSET (MH,MV),KOLOR :REM Plot a point 
NEXT TX 

KOLOR-BLUE 


FOR TX=-1 TO @ STEP .015 

IF TX«TX4TYxTY»-1 THEN 550 ELSE TZ-FNF1(TX,TY) 
GOSUB 1230 

PSET (MH,MV),KOLOR 

T22-TZ 

GOSUB 1230 

PSET (MH,MV),KOLOR 

NEXT TX,TY 

END 
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All this—and 
only 15 pounds! 


Power for performance: 

• IBM PC AT compatible 

* 80286 processor, running at 8MHz 
« MS-DOS" 2.11* operating system 


More storage for more 
applications: 

• 640KB RAM, extendable to 2.6MB 
* Built-in LOMB hard disk 

* Built-in 720KB 3” diskette drive 


The display with clear advantages: 

* High-resolution gas plasma display 

“ [BM Color Graphics Adapter (ССА) 
compatible 

« 80 х 25 character display 

* 640 x 400 bit-mapped graphics display 


Interfaces to make connections a 
snap: 

* RGB color monitor port 

• Parallel printer port 

* RS-232C serial port 


Built-in convenience: 

* Full-sized 81-key keyboard 

* 110/220 VAC switch-selectable power 
supply 

* Only 12222Wx3.1T" Hx H.2D 


Important extras included: 
* SideKick® and SuperKey® software 
* Attractive carrying case 


"Big" system expansion options: 

• Internal 300/1200 bps Hayes®- 
compatible modem 

“ Internal 2MB extended memory card 

* 15-key numeric keypad 

* External 54" 360KB diskette drive 

* Floppy Link to desktop 5%" diskette 
drive 


“ Expansion chassis with five IBM- 
compatible slots 


The T3100. So powerful—and so 
portable— it's like being able to 

take your whole office wherever 
you work. 

*MS-DOS 3.2 operating system available Fall, 1985. 


TOSHIBA 


Until now, working away from your office 
meant having to settle for lesser computers— 
or no computer at all. 

Toshiba ends that compromise. The T3100 
delivers the power of an ІВМ? PC AT™ in 
alean, 15-pound computer that you can take 
with you. With a full-sized keyboard and 
advanced gas plasma display that give you 
equal comfort and clarity on your desk—or 
on the road. 


Don't let its size fool you. 

The T3100 is less than a third the size of the 
COMPAQ® Portable IL," yet offers the power 
and expandability of a full-function IBM com- 
patible desktop system. You get the speed and 


Trademarks: PC AT- International Business Machines C 
ines Corporation: Hayes- 


AT Power, Dshiba- Style. 


tion: Portable I- COMPA 
Business Machines Hayes Microcomputer Products, [nc.; 


UTE ues] 


ease of a built-in hard disk, communications 
and expansion options, and more—including 
dual-voltage power that lets you plug in and go 
to work just about anywhere in the world. 


*Okay, we exaggerated. It's actually 14.2" x 12.2". But you really 
get a 10. 6MB built-in hard disk. 


See the system that has all of the 
industry experts so excited. Call: 


1-800-457-7777 tor 


your nearest Toshiba computer , 
and printer dealer. 


In Touch with Tomorrow 


TOSHIBA 


TOSHIBA AMERICA, ING., Information Systems Division 


9 Computer Carporation; MS. DDS-Miciosoir Corporation, Registered Trademarks: IBM-International 


eKick, SuperKey—Bortand International, fac.; COMPAQ-COMPAQ Computer Corporation 


Figure 9: Comet. 


halfway across the screen (HRES/2) 
and 19/20 of the way down the screen 
(19* VRES/20). 

Lines 130-140 set the horizontal 
and vertical scaling factors, which you 
can use to scale a surface so that it 
fits within the plotting area. 

Lines 270, 310, and 350 draw the 
axes on the screen: in the listing, they 
are made inoperative by the REM 
keyword. To make the program draw 
the axes, simply remove the first REM 
from these three lines. 

Lines 360—560 make up the plotting 
routine. The program steps through a 
domain of x and y values, calculates 
a z for each x and y, and plots the 
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QUADRIC SURFACES 
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Figure 10: Bubbling paraboloid. 


point. The program changes colors 
for points for which x is negative: this 
helps in the simulation of three- 
dimensionality. 

You might find it interesting to tinker 
with the plotting domains for X and 
Y and with the increments used to 
step through these domains. You 
might also change the function defini- 
tion, the screen center point, and the 
scaling factor. 

In general, graphing a different func- 
tion will require minor changes to 
lines in the ranges 90-140 and 
360—560. Listings 2 through 6 consist 
of all the changes that you will need 
to make to listing | to generate figures 


2 through 6. 

You can further explore computer- 
generated art by using quadric shapes 
as building blocks and combining and 
intersecting them to produce intricate 
figures. Figures 7 through 10 illustrate 
some of the possibilities. The general 
idea is to apply an extra transforma- 
tion to one or more of the coor- 
dinates before each point is plotted 
(for example, multiply a coordinate x 
by sin x). 

Editor's note: The program listings in this 
article are available on disk, in print, and on 
BIX: see the insert card following page 320. 
Listings are also available on BYTEnet: see 
page 4. В 


In today's rapid-paced world in which the movers 
and shakers prevail, it's nice to have a computer that 
can move with you. And that’s why Logicsoft offersa of Software and Hardware Products 
full line of personal laptop computers that are іт the World. 

powerful, yet portable. Compact, and convenient. 


Take the Toshiba T1100 PLUS, for example. Eleven =_ zzgl E & fa | Е Fr 


The Largest Direct Distributor 


pounds of power that includes: 640K КАМ, two 
built-in 720K 3.5" disk drives, a high-resolution 80 
character X 25 line LCD display (also built in), 
an 80C86 microprocessor, and runs on j 
rechargeable batteries or an AC adapter l 
(also included). The Toshiba has the ШЕ 
ability to handle a host of peripherals, | 4g 
and is fully IBM-compatible. So | ү 
that it fits any business need,as | A 
well as it fits any businessman's |4 D 
lap. Best of all, you can order the di 
Toshiba T1100 PLUS today ok 
and get it tomorrow at a great 4 
price, from Logicsoft. 


1-800-645-3491 
NY STATE: 1-800-235-6442 (516) 249-8440 
| ШІ "Customer Service: 1-800-431-9037 NYS: 516-249-8440 


FAX #516-249-5289 
CANADA: BDO-433-5235 EUROPE: 020-83-4864 


Logicsoft is the world's 
leading distributor of name- 
brand computer hardware 4 
and software products. | 
We offer free installa- 6 
tion on most sys- «^ 
tems, as well 

as on-site Cod 
service 
contracts, ' 


Our custom 
leasing 
programs are 
designed to make 
your purchase fit 
your budget. And 
through our offices in 
Amsterdam, we can easily 
handle your overseas corporate 


needs. 


So, when you're moving up the ladder, 
take the computer that's fit for the top 
rung, yet fits in a briefcase... 


the Toshiba T1100 PLUS from Logicsof. | 


| LogicioR | is a Direct Distributor 
for Over 250 ia 


RRI 
| 


= ы: = E S — ~ Lm AT — m 


a 8 MHz • 512K « 30 Mb ІВМ Hard 
Drive (Full Height, w/controller) е 1.2 
Mb Half / Height Floppy • Fight 
Expansion Slots « IBM Enhanced PC 
Keyboard • Serial / Parallel Adapter ж 
Free 90-day, On-Site Service Contract 
е Color or Monochrome Monitor 
Available as Option. 

e Purchase Price: $4,299 


Lease For $171 per month 


Lease se or pur chas 


E 


Aim жәе 
эм інілік найма. 


aa 
\ ха =ч, 
i л 


Мем ІВМ 
ХТ 286 —20 Mb 


е 6 MHz е 80286 Based CPU е Zero 
Wail Slates * 640K * 1.2 Mb 

Half / Height Floppy * 20 Mb 

Full/ Height Hard Drive е Serial / Parallel 
Adapter e Eight Expansion Slots- 

(5) 16-Bit, (3) 8-Bit e IBM PC 
Enhanced Keyboard e Free 90- Day, On- 
Sile Contract е Color or Monochrome 
Monitor Available as Option. 

e Purchase Price: $3,199 


Lease For $126 per month 


I? goes —-—- 


ver аа! sii sies МОВА ч 


ЕЕ: чау 


IBM XT—20 Mb 


e 512K ө 20 Mb ІВМ Full Height Hard 


Drive е 360K Floopy Drive Half / Height 
• Fight Expansion Slots е ІВМ 


Enhanced PC Keyboard е Asynchronous 


Communications Adapter e Free 
90-day, On-Site Service Contract e 


Color or Monochrome Monitor Available 
as Option. 


е Purchase Price: $2,299 


Lease For $98 per month 


е systems from Logicsot 


A Logiclease of any system entiltles you to free installation and 90-day service contract 
at your place of business! Outstanding flexibility plus possible tax benefits. We'll 
process your lease application in 24 hours! 


А purchase of any system entitles you to installation for only $99, and free service for 90 


days at your place of business. 


ON-S SIT 1 
SEF VICE 


ТТЕ 
E 


Tramed techmicrans arg ready 10 
respond to your needs within an 
av of 4 hours from any of our 
96 authorized serace centers, 
iocated in most mayor 

metropolitan. areas throughout 


Ine United States. 


— а No surcharge lor MasterCard. VISA, American Express. C.0.0 . money order, check or PO's (please call for price verification) = No sales Lax on orders 


shipped oulside NY. Stale = Please add 2% for insurance and handling ($3.00 minimum) (int I orders add'l) e We do not bill until we ship. All products 


— amet covered by mig’s warranly. Defective merchandise may be returned for repair or exchange only. We do not men compatibility, Any goods returned 


Ки credit ate subject 10 a 15% restocking charge All prices and policies subject 10 change without nmi 


* FREE OVERNIGHT DELIVERY —availatle on orders ema aver $100. Shipped UPS, FREE, st under 5100 (within Cant. U.S.) Due to weight restrictions, printers and monilors 
REE. 


& some misc. bulk items are also shipped UPS, F 


LOWEST PRICE GUARANTEE— 1t you lind a lower price (bonalide advertisement nr quote) wa'll beat it by 510 On items under $100, American Express or terms orders 
we will meet any lower price. We reserva the right to request a current wntien price quate. 


AT&T 6300 


е 640K RAM Memory » One 360K 
Floppy Drive e Seven Expansion 5101 
AT&T Keyboard • High-Resolution 
Monochrome Graphics Card e High- 
Resolution Monochrome Graphics 
Monitor е Seria! & Parallel Ports 

• GW Basic and MS. DOS. Free 
90-Day, On-Site Service Contract. Ci 
Monitor Optional. 

е Purchase Price: $1,829 


Lease For $78 per month 


Logic AT 


FCC Class B Approved. 

e 8 MHz • 512K RAM Memory ” 
80286 Based CPU O ROM BIOS 321 
(includes auto system test when pov 
is turned on © 1.2 Mb High Density 
Floppy Orive е Eight Expansion Slots 
Enhanced Keyboard © (1) Serial Port 
(1) Parallel e Clock / calendar « 
Graphics Card « Programmable Spec 
e Automatic Lock / Unlock Mechanis 
Monochrome or Color Monitor Availal 
as Option. Hard Drive Options Ауана 
е Purchase Price: $1,595 


Lease For $68 per month 


-= % Bum-in 
id Testing. 


^ м undergo a 48-hour 
configuration, testing and burn-in 
period. We configure system boards. 
sel DIP switches, format hard drives 
perform memory diagnostics and ch 
system wilh monitor. 


GRAPHICS ALGORITHMS 


FREE-FORM 
CURVES ON 
YOUR MICRO 


BY STEVE ENNS 


Implement Bezier and B-spline curves 


EVEN THOUGH microcomputer 
graphics have become increasingly 
sophisticated, free-form curves have 
been largely confined to mini- and 
mainframe computers Yet some 
microcomputer graphics applications 
seem to cry out for a method of 
creating free-form curves. 

You could, of course, create several 
types of curves using an xy соог- 
dinate system. But most microcom- 
puter displays tend to be of the 
y = f(x) type. For those systems the y 
coordinate is determined by some 
operation on the x coordinate. These 
curves are best suited to the mathe- 
matical sciences, where the graph or 
curve of the function is usually not as 
important as its numerical properties. 
іп your graphics applications you may 
be more concerned with what the 
graph looks like than whether it has, 
say, a vertical asymptote at x = 3. For- 
tunately, there are ways of accessing 
free-form curves on your microcom- 
puter. 

Two types of curves that are par- 
ticularly well suited to computer graph- 
ics and that you can define visually are 
Bézier curves and B-splines. You can 


for interactive graphics 


define either with a small set of points, 
and you can intuitively discern their 
appearance from the positions of 
these defining points. 


THE BEZIER FORM 

The French engineer Pierre Bézier de- 
veloped the curves that bear his name 
for the car designers at Renault. Cubic 
parametric Bézier curves are defined 
by a set of four control points P,, Pa. 
Ps, and P,. The curve contains the first 
and last control point and traces a 
smooth path between the intervening 
points (see figure 1). The curves can 
be shown in matrix form as 


Р, 

сш гв |> 

3 

P, 

where 

"ES OE" 4 
ZECMY 
8-| % з 0 0 
1 0 0 O0 


The parameter t varies from О to 1. At 


0, the curve is on point P,. As t is 
increased in small increments, the 
curve approaches and passes points 
Р, and P5, ending at P, when t«1 (see 
figure 2). The curve will always remain 
within the convex hull formed by join- 
ing the four control points (figure 3). 
Different choices for points Р, and P, 
result in more gentle or more severe 
curves (figure 4). The shape of the 
resulting curve becomes predictable 
after a little experience. This predict- 
ability, along with the relative speed 
at which the curves can be calculated, 
makes Bézier curves a popular choice 
for interactive design applications. 
Going from the general matrix 
equation above to a method for plot- 
ting the curve in two or three dimen- 
sion is not difficult. Depending on 
whether you're using two or three 
dimensions, each P, is defined in 
terms of (xy) or (xuz) coordinates. 
Matrix multiplication from the preced- 
ing equation gives one polynomial 
(continued) 
Steve Enns is a research assistant in mathe- 
matics at the University of Saskatchewan. He 
can be contacted at 2425 Haultain Ave., 
Saskatoon, Saskatchewan, Canada 57] 1R2. 
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equation for each of the coordinates. 
For instance, the x coordinates of the 
Bezier curve are given by: 


x(t) = (C8 + 32 — 3t + DR 
+ (3P — 62 + 305 
+ (-3P + 3PJP$ + PPS. 


(The notation Pr represents the x coor- 
dinate of point Р,.) The equations for 
the y and z coordinates are the same, 
except that P? and Р: are substituted 
for Pr. 

Any number of control points could 
be specified for a Bézier curve, but 
this requires the calculation of 


FREE-FORM CURVES 


polynomial functions of higher 
degree. 


THE B-SPLINE FORM 

The B-spline is another popular curve 
form that is slightly more versatile 
than the Bézier form. The B-spline 
tends to follow the control points 
more closely. And while the Bézier 
description above used only four con- 
trol points to describe a single curve, 
the B-spline form lets you use an ar- 
bitrary number of control points. (You 
can, of course, join several curve 
segments together to produce one 


Figure 2: A Bézier curve at various values of the increasing parameter, t. 
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larger curve, using either type.) 
Mathematically the cubic-param- 
etric B-spline resembles the Bézier 
form. Given n control points, the curve 
around each control point is defined: 


Ping 

Cit) = [P P t 11B i 
ізі 

Pisa 


where 2 < i < n-2 and 


ooo Шам 


The curve is calculated around each 
of the points P; to P,-2, letting t range 
from O to ! for each control point. 
Matrix multiplication gives a para- 
metric equation for each coordinate 
(xy) or (xy.z). Here's the equation for 
x coordinates around the point P: 


x(t) = (VP + 4P — Vt + VPE. 
+ (40 — (P + X)PI 
+ (-4P + XP + E УРЫ 
+ РР. 


The B-spline winds among the con- 
trol points in a fashion similar to the 
Bézier—it will not usually pass 
through any of them but will curve 
close to them, producing a smooth 
curve as opposed to an exact but less 
than “regular” fit (see figure 5). Like 
Bézier curves, you can change the in- 
fluence that a particular point has on 
the overall B-spline. If the same con- 
trol point is used twice, for example, 
the curve will be more attracted to 
that position. 


IMPLEMENTING FREE-FORM 
CURVES 
The actual implementations of the 
Bézier and B-spline forms are very 
similar to their mathematical descrip- 
tions. In fact, the process involves lit- 
tle more than evaluating the polyno- 
mial equations at the given control 
points using each value of the increas- 
ing parameter t (see listings 1 and 2). 
The only differences in the two algo- 
rithms are the number of control 
points used to produce each segment 
of the curve (the first loop in each 


FREE-FORM CURVES 


algorithm) and the type of polynomial 
calculated (the third step in each 
case). Listings 3 and 4 are direct im- 
plementations of the algorithms as 
BASIC subroutines. 

Let's say you need to create some 
rolling hills for the background of a 
graphic display. To produce gently 
rolling hills, choose four points (more 
if you use the B-spline routine) that 
describe the curve. To make the hills 
two-dimensional, set XBS23 to 0 so 
that the program calculates only x and 


y values. To have the curve drawn 
directly on the screen, set XBSDR to 
0. Store the control points you've 
chosen in the arrays XC and ҮС. 
Since these are the only control 
points you are using, set XNC (the 
index of the control points) to 1 and 
XNB (the number of points used) to 
4. If this is the only curve you will be 
calculating, the points can occupy the 
first space in the curve storage arrays 
(X and Y), so set XNP to 1. To get a 


(continued) 


Figure 3: Various Bezier curves and the corresponding "convex hulls,” formed 


by connecting the curves control points. 


Inquiry 302 


Try It. 
Then Buy It. 
PC-Write.- 


A fast, full-featured word 
Ta package for only 

16. Complete. You get a 
quick reference guide and 
tutorial on disk, 45 help 
screens, choice of function 
keys or menus, mail merge, 
spelling check, advanced 
formatting, and support for 
over 350 printers including 
the HP LaserJet Plus. 


Try PC-Write for only $16. 
Then register for $89 to get: | 
o Latest diskette pair 
o Hardbound manual 

o Two updates 

o Phone support 

o Newsletter 
Plus, your registration fee 
supports our development 
of new PC-Write features. 


Shareware means you can 
freely copy and share the 
PC-Write diskette. 


Register only if you decide 
to use it. No risk! 


de 
agazine 
Dec 1986 


New. 
Version 2.7 


50,000 word Spelling Checker, 
resident Screen Clip, space to 
tab conversion and back again, 
time and date insert macros, 
plus much more. 


Order PC-Write Today. 


Satisfaction Guaranteed. 


P т d 
(206) 282-0452 


—— nme 219 First N. #224y 
RN 39 Seattle, WA 98109 
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Figure 4: Different choices for the two intermediate (disconnected) control points result 
in more gentle or more severe curves. 


Inquiry 117 for End-Users. 
Inquiry 118 for DEALERS ONLY. 


LOOKING FOR 
“МЕТ?” 


RESULTS? 


EARTH COMPUTERS 
has the fh 
solution (е . 
to your 

Networking 
problems. 


FREE-FORM CURVES 
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EARTHNET-PC.™ 


EARTHNET-PC is the most flexible net- 
working card on the market. It has been 
designed for high performance and 
maximum functionality. 


EARTHNET-PC is fully compatible with 
SMC networking cards and runs popular 
networking software such as NOVELL's 
NETWARE, ViaNet, and TurboDOS, all of 
which support the new LAN Standard 
and DOS 3.1 record locking. 


EARTHNET-PC's 5- inch card fits in 
any short slot of an IBM-PC/XT or com- 
patible system and uses advanced 
Token-Passing technology. Data trans- 


Figure 5: An exact but irregular graph as opposed to a smoother B-spline curve. 


Listing 1: The Bezier algorithm. 


Procedure Bezier 
for each group of four control points do 
for t = 0 to 1 by an increment do 
evaluate the Bezier polynomials x(f),y(I) 
and optionally 0 (for а 3-0 application) 
end 
end 
end Bezier, 


fers are made at 2.5 Megabytes per 
second. 


Listing 2: The B-spline algorithm. 


Procedure B-spline 
for each of the control points do 
for = 0 to 1 by an Increment do 
evaluate the B-spline polynomials х,у) 
and optionally z(f) (for а 3-D application) 
and 


YOU CAN STOP SEARCHING...EARTH- 
NET-PC IS THE SOLUTION TO YOUR 
NETWORKING PROBLEMS! Order 
your EARTH-NET-PC today! Call EARTH 
COMPUTERS, the company that's set- 
ting the standard for LAN standards. 


ATTENTION DEALERS! If you've been 
searching for ways to increase your 
NETworking profits, call EARTH COM- 
PUTERS and find out about our attrac- 
tive, profit-generating dealer program. 


EARTHNET-PC is а trademark of EARTH COMPUTERS 
NETWARE is a trademark of Novell 

VinMat Je a trademark of Vianetix, inc. 

Тоторо is a trademark of Software 2000 
IBM-PC/XT Is в trademark of International Business 
Machines, Inc. 


end 
end B-spline, 


Listing 3: The Bezier subroutine in BASIC. 


16960 
16962 
16964 
16966 
16968 
16970 
16972 
16974 
16976 
16978 
16980 
16982 
16984 
16986 
16988 


Bezler2.5UB 
From Fundamentals of Interactive Computer Graphics 


Calculates cubic parametric free-form Bezier curves 
XBS23=1 for 3-0 else 2-0 

XBZDREO If the curve is to be drawn (2-D only) 
XC(), YC(),[ ZC() ] are the hull points (4 per curve) 
XNC is the index of first control point 

XNB te the number of control points to be used 

XNP Is the index for the first curve point 

NBS is the step size (default provided) 

QBZ is the color if drown 

Returns X(),Y(),[ Z() ] as the points 

Returns XNS as the Index of the last curve point 


SS 


Р.О. Box 8067, Fountain Valley, CA 92728 
TELEX: 910 997 6120 EARTH FV 


(714) 964-5784 


Ask about EARTH COMPUTERS’ other 
fine PC and S-100 compatible products. 


LE - = - = КЕ] - = = = - - = - - 
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Inquiry 412 


Z-NÍX- 


TECHNOLOGY EVERYONE CAN AFFORD! 


FREE-FORM CURVES 


16990 IS=XNP:XXS=XNC+XNB-1 

16992 IF NBS«0 THEN М№В5=, 1 

16994 IF XBS23 THEN 17016 

16996 FOR IIS=XNC TO XXS STEP 4 

16998 FOR T=@ TO 1«NBS STEP NBS 

17000 T22T*T:T3aT2*T 

17002 NC1m1-3«4T434T2-T3:NC2»34T3-6*xT24 3«T:NCJ 
wm3xT2—35xT3:NC4aT3 

17004 X(IS)seNC1«xXC(IIS)4NC2*XC(IIS41)4NC3«4XC(IIS42) 
*NCA4«XC(IIS43) 

17006 Y(IS)eNC1«YC(IIS)4NC2*YC(IIS41)4NC3«YC(IIS42) 
*NC4«YC(IIS43) 

17008 IS=IS+1 

17818 NEXT 


AT-286 SYSTEM 

e 80286 Processor 

е 512K RAM on mother 
boord 
Clock/Colendar with 


battery backup 

Color Graphics Printer: 2. 
Cord or Monochrome: 2% 
Graphics Printer Cord ^ TM d 
Floppy Disk Conttoller/ == =. | ~ 

Нога Disk Controler AE E же á a 


1.2 MB Floppy Disk ^" mm —= 


17012 NEXT i ALGO се Қақ 
17014 GOTO 17036 аы 


17016 FOR IISeXNC TO XXS STEP 4 

17018 FOR T=@ TO 1«NBS STEP NBS 

17020 Т2-Т«Т:Т5аТ2%Т 

17022 КС1-1-3ж«Т%3%72-Т73:МС2в5%73-6ж72%5жТ:МСЗа3жТ2 


MS DOS 3.4 included 
$4395 


TURBO BAREBONE 


-3«T3:NC42T3 * Fourloyer Turbo Board 
17024 X(IS)eNC1«XC( TIS )+NC2#XC(11S+1)+NC3*XC (11S+2) board 


Four-loyer Мопо- 
chrome Grophlcs 
Card with Printer Port 
e four-layer Floppy Disk 
Controller Card 

Опа TEAC floppy driva 
135 Жай Power Supply 
One yeor warranty 
(Storage Peripherals 
not included) 

MS DOS 3.4 optional 
$49 


+№С4еХС(115+3) 

17026 Ү(15)=№С1жҮС(115)+МС2жҮС(115+1)+№МС5жҮС(115+2) 
+№С4*ҮС(115+5) 

17028 Z(IS)eNC1»ZC(IIS)4NC29ZC(11IS41)4NC3«2C(IIS42) 
*NCA«ZC(IIS43) 

17030 IS=IS+1 

17032 NEXT 

17034 NEXT 

17036 XNSeIS-1 

17058 IF XBZDR THEN 17048 

17040 PSET(X(XNP),Y(XNP)),QBZ ' Pixel at х,у color ОВ7 

17042 FOR ІІчХМР TO XNP4XNS 

17044 LINE -(X(II),Y(11)),Q8Z ' Line from last X,Y to 

17046 NEXT * X1,Y1 color QBZ 

17048 RETURN 


$539 


МАКА! MOUSE 
® Input speed higher 
Ihan any devices 
е No lraditional grilled 
pod required 
ә Withoul using power 
supply adaptor SMES 
ә No operating space 
limit 
ә Mausa System Mouse 
Cornpatible 
Soft wore optional 


Listing 4: The B-spline subroutine in BASIC. 


16858 ' BSpline.SUB 4 LAYER BOARD PERIPHERIAL 

16852 ' From Fundamentals of Interactive Computer Graphics Mother Board w/254K $479 
16854 ” Turbo Board w/255K $189 
16856 ' Calculates cubic parametric free-form splines MANOS сше Li 
16858 ' XBS23=1 for 3-D else 2-D Monochrorme Graphic Printer Cord on 
16860 ' XBSOR=@ if the curve Is to be drawn қылы Car ? 
16862 ” xC(),YC(),[ ZC() ] are the control points soeben i ER ids 
16864 ' XNC Ie the index of first control point turbo Board OK Memory $409 
16866 ' XNB is the number of control points to be used RU сысы қор NES га 
16868 ' XNP is the Index for the first spline point Motoahiandedronhie Cord ж. 
16870 ' NBS is the step size Disk Controller Card ЖС, 
16872 ' QBS Is the color If drawn EGA Cord 229 
16874 * Returns X(),Y(),[ Z() ] as the points суб лын ан а ый 
16876 ' Returns XNS as the index of the last spline point Fujitsu Drive $ 90 


16878 ' ASSEMBLY & TESTING FEE 


16880 IS=XNP:XXS=XNC+XNB-3 : NSA=1/6:NSB=2/3 

16882 IF XBS23 THEN 16904 

16884 FOR IIS€XNC4«1 TO XXS 

16886 FOR T«O TO 1 STEP NBS 

16888 Т1=Т/2:Т2=ТжТ:Т2А=Т2/2:Т3=Т2*Т:Т3А=Т3/2 

16890 NC 1«-NSA«T34T2A-T 14NSA:NC2=T3A-T24+NSB:NC3 
e-T3A*T2A*T 14NSA:NC4=NSASTS 

16892 X(1S)=NC1*XC(1IS—1 )+#NC2#XC(IIS)4+NC3*xC(11S+1) 
+NC4*XC(IIS+2) 

16894 Y(IS)sNC1*YC(IIS-1)4NC2« YC( IIS) *NC3«YC( 11S41) 
*NCA*YC(IIS42) 


NAKAI COMPANY, INC. 


10527 Humbolt Street, 
Los Alamitos, CA 90720 


Manufacturer Representative Wanted 
Information 


(213) 493-2516 


To Order Toll Free 


1-800-331-6083 


(continued) 
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Inquiry 401 
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£ publishers is extraordinary" 


$ 460p Manual (wislip case) & disks $75. 


) HERSEY MICRO CONSULTING 


aw + + NN IE NN NN EM Р Ф P = т #* @ ££ EOP JG 


MAKE YOUR PC 
SEEM LIKE AN АТ! 


MAKE YOUR AT 
SEEM LIKE А 
DREAM MACHINE! 


The Integrated Console Uriliry М 


FAST, POWERFUL 
ANSI.SYS REPLACEMENT 


For the IBM-PC, AT, and clones 


New Version 2.00 is MUCH FASTER! 
Nov blink free scrolling on CGA! 
Now uses EMS/EEMS for Scroll Recall 
New Menu Program for Changing Options 


GET A BOX FULL OF UTILITIES! 
MAKE LIFE. EASIER FOR ONLY $75! 


4 © do db Ф de sub de de db © ode de de db de o m * GQ > 2 т mo ч = т = @ т э GR Gp т т ъ= т жт BB ж OB SF т э SF ©Ф® = Oo EF р 


« Speed up your screenwriting 2-6x 

“ Extend your ANSI.SYS to full VT100 
• Add many more escape sequences 
* Scroll lines back onto screen 

* Save scrolled lines into a file 

е Add zip to your cursor keys 

* Free your eyes from scroll blinking 
* Easy installation 

• Get a 43 line screen WEGA 

* Get a 50 line screen wiCGA 

“ No more annoying typeahead beep 
* Prevent screen phospher burnin 

е Control many programs’ use of color 
* Generate breakpts from keyboard 

* Shorten that annoying bell 

* Over 50 other useful options 


"Тһе psychological difference is 
astonishing” 
—Lotus June 85 pg 8. 


"So many handy functions rolled into 
one unobtrusive package" 
—PC- World Feb 86 pg 282. 


"The support provided by the 
— Capital PC Monitor May 86 pg 25. 


"... the best choice for improving your 
console..." 
— Capital PC Monitor June B6 pg 26. 


Satisfaction Guaranteed! 
Order Yours Today! 


Box 8276, Ann Arbor, MI 48107 
(313) 994-3259 VISA/MC/Amex 


DEALER INQUIRIES INVITED 


OOOOOOOOOOOOOOOOOOOOOOOOOcOOOOOOO0OO0000000 last ANSI Console Driver 
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16896 
16898 
16900 
16902 
16904 
16906 
16908 
16910 


ISwIS«*1 
NEXT 
NEXT 
GOTO 16924 
FOR IIS=XNC+1 TO XXS 


FOR T=0 TO 1 STEP NBS 
Tís.S«*T:T2wTsT:T2An.5«4T2:T3z T24T:T3A«T3/2 
NCie-NSA*T34T2A-T14NSA : МС2аТЗА-Т2+№В : МСЗе-ТЗА 


+Т2А+Т1+МЅА:М№МС4=МЅАжТЗ - 


16912 
*NC4«XC(IIS42) 
16914 
+МС4жҮС(115+2) 
16916 
*NC4«2C(IIS*2) 
IS=IS+1 
NEXT 
NEXT 
XNS2IS 
IF XBSDR THEN 16936 


16918 
16926 
16922 
16924 
16926 
16928 
16930 
16932 
16934 NEXT 

16936 RETURN 


FOR 


very smooth curve you'll need a small 
increment for t, so set NBS to .05. The 
last variable to set is QBZ (for color), 
which you can set to 2. The subrou- 
tine is now initialized and can be 
called by the main program. 

I've also written a curve-fitting prac- 
tice program, called CURVTEST.BAS, 
that allows you to choose control 
points on your computer display with 
a cross-hair cursor. The program then 
uses either BEZIER.SUB or 
BSPLINE.SUB to calculate and draw 
the curve on the screen, letting you 
compare the Bézier and B-spline 
curves. The program will give you the 
fee] of how placement of the control 
points determines the shape of the 
curve. The program and the subrou- 
tines are written in Microsoft BASIC 
for the Texas [Instruments Professional 
Computer. To work with another com- 
puter or language, you will probably 
have to add a graphics screen ini- 
tialization routine and so forth. [Editor's 
note: CURVTEST.BAS, which includes 
listings 3 and 4, is available on disk. in print. 
and on ВЇХ; see the insert card following page 
320. It is also available on BYTEnet; see 
page 4.) 


THE TRADE-OFFS 

As opposed to calculating the points 
on a straight line curves take a 
relatively long time to calculate. The 


PSET(X(XNP) , Y(XNP) ) , QBS 
ІІ=ХМР TO XNP+XNS~1 
LINE -(X(II), Y(II)),QBS ' Line from last X,Y to 


X(IS)«NC1«XC(IIS-1)4*NC2*XC( IIS )4NCS«XC( LIS41) 
Y(IS)«NC1«YC(IIS-1)4*NC2«YC(IIS)*NC3&*YC(IIS41) 
2(15)«МС1%2С(115-1)%МС2%2С(115)%МС3ж2С(115%1) 


" Set pixel, x,y color QBS 


' X1,Y1 color QBS 


points on a simple line can be cal- 
culated with only a few adds and 
compares, without any floating-point 
arithmetic. At best, using mathe- 
matical techniques that have been ig- 
nored here, the calculation of any 
free-from curve of this type involves 
many floating-point multiplications. 
The most effective use of Bézier and 
B-spline curves involves interaction 
and several calculations of the same 
curve, and using a personal computer, 
you'll have to be patient. 

You can use several methods to 
speed things up. If you are interactive- 
ly designing and require a particular 
curve, set the increment for ! to a 
larger value for the initial curves. 
When you are fine-tuning the curve, 
the increment can be reset to a 
smaller value, for a smoother curve. 
An assembly language implementa- 
tion that made use of a numeric co- 
processor would squeeze more per- 
formance from a small computer. Bi 
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Lotus" always wanted to get into pictures. lt was just a matter of getting the product exactly right. 
That's why Freelance” Plus is big news. It’s a powerful graphics package for business that adds 
real punch, real impact to all your work. Whether it's memos, reports, forms, bulletins, schedules or 
full-blown presentations. 

Freelance Plus works with many popular PC software packages. Like 1-2-3? Symphony? 
Graphwriter? Freelance Maps and dBase? Plus you can use it with programs like Lotus Manuscript" 
to merge text and graphics into a single document. 

Freelance Plus gives you all the graphics tools you need. Maps. Diagrams. Symbols. Standard 
business charts. Logos. Editing. For paper. For slides. For overheads, All in one program. 

And the best part is, the more you use it, the more you'll discover you can do with it. 

Freelance Plus. Designed to become the standard for business graphics. Because it allows you to 
picture what you're trying to say. 

See your local authorized Lotus dealer for a complete Freelance Plus demonstration. To order a 
$10.00 demonstration package, call 1-800-345-1043 and ask for YD-1658. 


Lotus Freelance Plus 


The one graphics product for presentations, reports and everyday business communications. 


- 1886 Lotus Development Corporation. Lotus 122, Symphony, Freelance and Graphw riter are registered trademarks of Lotus Development Қ” 
Corporation, Lotus Manuscript is a trademark of Lotus Development Corporation Аах w à тегей trademark of Ashton Tate 39; 
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Reviews 


REVIEWER'S NOTEBOOK 


By Jon Ейшйїй$.................... 237 
Four ІВМ PC AT CLONES 

by Wayne Rash |Г................... 239 
THE HERCULES GRAPHICS CARD PLUS 

by Rich Ма[оу.................... 249 
23 MODEMS 

by Stephen бакйе!................. 255 
PASCAL FOR THE IBM PC 

by Namir Clement Сйаттаз........... 265 
STELLA 

by Stephen B. Вобінѕои .............. 277 
FLASH-COM 

by Brock N. МееБ................. 281 
REVIEW ҒЕЕОВАСК................. 285 


WAYNE RASH JR. has reviewed four IBM РС AT clones: the Epson Equity ІП, 
the Western АТ, and the Zenith Z-241 and 27-248. All are fast and relatively 
easy to use, but Wayne shows that the differences are important and well worth 
considering. 

Rich Malloy examines the Hercules Graphics Card Plus, which may set a 
new standard for monochrome graphics. Its enhanced text graphics will allow 
you to use alternative character sets far more easily than before. The board 
also enhances the performance of a number of applications including Lotus 
1-2-3 and Microsoft Word. 

Stephen Satchell has compared 23 modems. The evaluation tests were ex- 
tensive: the results are fascinating. The AT&T Model 4024 and the Ven-Tel 2400 
Plus fared well, although many of these modems can well serve your needs. 
Stephen welcomes your comments on his testing methods. 

Namir Clement Shammas surveys four Pascal implementations for IBM PC 
compatibles: Microsoft's MS-Pascal, Pecan Software Systems' UCSD Pascal, 
Pro Pascal from Prospero Software, and MetaWare's Professional Pascal. The 
comparative tables also bring in the results from Mark Bridger's February 
review of Turbo Pascal 3.0. As you might expect, there is a tremendous range 
in terms of price and performance. Perhaps of these compilers will meet your 
exact needs. 

This month we present two applications software reviews. Stephen B. Robin- 
son examines STELLA, an unusual application that provides what some might 
call a graphic spreadsheet. This modeling and simulation program allows you 
to build structural diagrams. With it you can gain tremendous insight into how 
organizations function and how various subsystems act and interact. 

Finally, Brock N. Meeks reviews Flash-Com, an electronic mail and com- 
munications software system. The software is powerful and its uses are diverse, 
but Brock reveals that the application is not without its troubles. 
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How many long unproductive hours 
have you spent "in line" for your simula- 
tion? Well, no more. MICROCAP and 
MICROLOGIC can put you on line by 
turning your PC into a productive and 
cost-effective engineering workstation. 

Both of these sophisticated engineering 
tools provide you with quick and efficient 
solutions to your simulation problems. 
And here's how. 


MICROCAP: 
Your Analog Solution 


MICROCAP is an interactive analog 
circuit drawing and simulation system. 
It allows you to sketch a circuit diagram 
right on the CRT screen, then run an AC, 
DC, or Transient analysis. While pro- 
viding you with libraries for defined 
models of bipolar and MOS devices, 
Opamps, transformers, diodes, and much 
more, MICROCAP also includes features 
not even found in SPICE. 

MICROCAP II lets you Бе even more 
productive. As an advanced version, it 
employs sparse matrix techniques for 
faster simulation speed and larger net- 
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"Typical MICROCAP Transient Analysis" 


works. In addition, you get even more 
advanced device models, worst case capa- 
bilities, temperature stepping, Fourier 
analysis, and macro capability. 


MICROLOGIC: 
Your Digital Solution 


MICROLOGIC provides you with a 
similar interactive drawing and analysis 
environment for digital work. Using 
standard PC hardware, you can create 
logic diagrams of up to 9 pages with each 
containing up to 200 gates. The system 
automatically creates the netlist required 
for a timing simulation and will handle 
networks of up to 1800 gates. It provides 
you with libraries for 36 user-defined 
basic gate types, 36 data channels of 256 
bits each, 10 user-defined clock wave- 
forms, and up to 50 macros in each net- 
work. MICROLOGIC produces 
high-resolution timing diagrams showing 
selected waveforms and associated 
delays, glitches, and spikes— just like the 
real thing. 
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"Typical MICROLOGIC Diagram " 


Reviewers Love 
These Solutions 


Regarding MICROCAP ... “A highly 
recommended analog design program' 
(PC Tech Journal 3/84). "A valuable toc 
for circuit designers" (Personal Softwa: 
Magazine 11/83). 

Regarding MICROLOGIC. .. “An effi 
cient design system that does what it is 
supposed to do at a reasonable price" 
(Byte 4/84). 


MICROCAP and MICROLOGIC are 
available for the Apple Il (64k), IBM PC 
(128k), and HP-150 computers and priced 
at $475 and $450 respectively. Demo 
versions are availablc for $75. 

MICROCAP II is available for the 
Macintosh, IBM PC (256k), and HP-150 
systems and is priced аг 5895. Demo 
versions are available for $100. 

Demo prices are credited to the 
purchase price of the actual system. 


Now, to get on line, call or write today! 


Spectrum Software 


1021 S. Wolfe Road, Dept. B 
Sunnyvale, CA 94087 


(408) 738-4387 Inquiry 340 


REVIEWERS NOTEBOOK 


BM's new PC XT 286 certainly 

caused its share of excitement here. 
It was immediately obvious that the 
case is too small to accommodate 
conventional IBM PC AT expansion 
boards, and it appears to be more dif- 
ficult than usual to install an 8087 co- 
processor, owing to the location of 
the socket. At least one company will 
benefit from the size of the XT 286's 
case, however. Trade Ventures (512A 
Herndon Parkway, Herndon. VA 
22070, (703) 435-3800) claims to have 
the only EMS memory board that will 
fit in the XT 286. [Editor's note: At least 
two other manufacturers have just released 
EMS boards for the. X T 286. CSS Labora- 
tories ((714) 540-4141) fas TurboRAM, 
and Boca Research ((305) 997-6227) has 
BOCARAM,| 

The benchmarks all ran quickly. The 
Calculations test took 21 seconds; the 
Sieve took 60. The Disk Write and 
Read tests took 25 and 26 seconds. 
respectively. The keyboard is IBM's 
new standard; it will take some getting 
used to. 

| always enjoy looking at ways to 
enhance my working environment. 
This month I tried Rapid Writer from 
Quixote (One East Wacker Dr.. 
Chicago, IL 60601, (312) 467-6755). 
This special keyboard/software com- 
bination for IBM PC compatibles 
allows you to input commonly used 
words, phrases, and sentences by typ- 
ing "chords" on the special keyboard. 
After loading in the sample dictionary, 
for example, you can press the s and 
y keys simultaneously to get the 
phrase sincerely yours. 

In addition, you can create nested 
chords in which you can enter new 
text in the middle of a predefined 
macro. Pressing the Shift key with a 
chord will capitalize the first letter of 
the definition. Pressing Caps Lock will 
capitalize all the characters in the 
definition. Dictionaries can store up 


to 250 chords, with up to 16,000 char- 
acters of text per chord. 

It is fairly easy to define new chords. 
| also found it comfortable to type 
chords, and the product worked with 
all the nonresident applications | 
tried. Unfortunately, Rapid Writer is in- 
compatible with Borland's SuperKey 
and SideKick, and Revolution Soft- 
ware's Cruise Control would not func- 
tion with it, either. You may find the 
only other disadvantage to be the 
keyboard itself, which is slightly non- 
standard. The function keys are 
located across the top, and the Alt. 
Ctrl, and backslash keys are only a few 
that are in nonstandard locations. 

Another tool is Word for Word 
(formerly Mirrors/PC) by Mastersoft 
(4621 North 16th St, Suite А-108, 
Phoenix, AZ 85016, (602) 277-0900). 
a utility for IBM PC compatibles that 
allows you to convert files from one 
format to another without requiring 
much cleanup. Version 1.0 supports 
WordStar 3.30 and 3.31. WordPerfect 
3.0 and 4.1, Volkswriter, PFS:Write ver- 
sion C, MultiMate 3.3, IBM Writing 
Assistant, and straight ASCII. Word for 
Word reports all items that do not 
convert to the target format. 

Two new products tap the color 
graphics capabilities of the Amiga and 
the. Atari STs. We were obviously im- 
pressed by Aegis Animator (see the 
review in the November BYTE) by 
Aegis Development (2210 Wilshire 
Blvd. #277, Santa Monica, CA 90403, 
(213) 392-6445), and | am much more 
impressed now that it has introduced 
the Aegis Art Pak. a series of utilities 
that, when used in conjunction with 
Aegis Animator, will allow you to 
create desktop videos much more 
easily. 

The Art Pak contains a variety of 
backgrounds and objects. all created 
with the same color palette to facili- 
tate your cutting and pasting. Aegis 


Development also supplies a player 
that allows you to distribute your 
videos with no copyright infringe- 
ments. Even if you don't plan to get 
an Amiga, it is worth going out of your 
way to see the Art Pak's introductory 
video. 

For the Atari ST, Activision (PO. Box 
7287, Mountain View, CA 94039, 
(800) 633-4263) has released Audio 
Light Incorporated's Paintworks, an 
elaborate paint program. The user in- 
terface is effective, and the program 
has three individual drawing screens. 
With them, you can cut and paste 
more effectively or expand the scope 
of your painting. There are over 70 
features, including three levels of 
magnification, fine xy coordinate con- 
trol, and color-cycling animation. You 
can also incorporate music created 
with Activisions Music Studio for 
elaborate slide presentations. Unlike 
many of the other similar applications 
for the ST. you can create Paintworks 
pictures in all three ST modes. Files 
are compatible with both DEGAS and 
NEOchrome. 

Last month | promised to report on 
WildFire from Software Wizardry 
(1106 First Capito! Dr., St. Charles MO 
63301, (314) 946-1968). WildFire is a 
speed kit for the Zenith Z-1514152/ 
-161. Stan Wszola and | installed the 
new chip set in my Zenith Z-151. The 
installation procedure was very sim- 
ple but we were unable to get the 
computer to boot. We were disap- 
pointed, particularly because Zenith 
users on BIX have reported excellent 
results. | suspect that the problem has 
to do with the dated BIOS on my 
Zenith. ril discuss this problem in 
more detail in the future. 

Next month I plan to report on Fall 
COMDEX, the largest show of the 
year. 

—Jon Edwards 
Senior Technical Editor, Reviews 
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The Datasouth High cedes Matrix Printers. 


Tough customers demand 
tough printers. The kinds of printers 
that go where the work is, and 
get the job done. Printers built to 
work three shifts a day—all week, 
all month, all year—and never take 
vacations. Printers so solid and 
durable you'd think they were drop- 


forged. Printers like the Datasouth 
DS 180 and DS 220. 

That kind of industrial-strength 
performance comes from know- 
ing what a tough customer needs: 
rugged medium-speed printers 
that combine outstanding perform- 
ance with the strength to pound 


out multipart forms up to 6 layers 
thick. Printers that put all the con- 
trols right on the front panel, so 
they're easy to use. And printers 
that offer a choice between a 180 
cps draft mode printer and a 220 
cps multimode that produces Near 
Letter Quality text at 45 cps. 

And at Datasouth we practice 
what we preach. The DS 180 and 
DS 220 work side-by-side with 
the hard-working people who build 
them right here in our Charlotte, 
North Carolina plant. 

Put an industnal-strength 
printer to work for you. To find your 
nearest Datasouth distributor, call 
us at 1-800-222-4528. 


lu 


Datasouth 


AMERICA'S HIGH PERFORMANCE 
PRINTER COMPANY 


FO Вох 240947 Charlotte NC 28224 (704) 523-8500, Тіс 6843018 DASO UW SALES: 1-800-222-4528 SERVICE 1-800-438-5050: West Coast office: 415-940-9828 
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Inquiry 108 


FouR IBM PC AT CLONES 


Most IBM PC AT work-alikes 
promise combinations of 
greater speed, more func- 
tionality, and lower price than 
the PC AT. With these claims 
in mind, I evaluated four PC 
AT clones: the Epson Equity 
Ш, the Western АТ, and the 
Zenith 2-241 and 2-248. 
[Editor's note: The photo does not 
show the 2-248, which is identical 
in appearance to the Z-241. For the 
original ІВМ PC AT review by 
Alan Finger, see the May 1985 
BYTE.| 

| tested the computers with 
a variety of IBM PC business 
software and other software 
commonly used to test com- 
patibility 1 also tried each 
unit with a variety of multi- 
function boards and periph- 
erals. The systems that I 
reviewed were all off-the- 
shelf models—they were 
identical to what a purchaser 
would receive. BYTE did, 
however, request that each 
manufacturer install a video board, 
even if one is not normally included. 


THE ZENITHS 
Both of the Zenith Z-240 series com- 
puters that | reviewed follow the 
Zenith practice of not having a 
motherboard. The entire computer 
exists on plug-in boards that attach to 
a system bus. The Z241 and the Z-248 
both include a serial and parallel port 
as standard equipment. The en- 
hanced versions, which І tested, also 
have a 20-megabyte hard disk drive, 
a 1.2-megabyte high-capacity floppy 
disk drive. and 512K bytes of RAM. 
Zenith's version of MS-DOS 3.1 was in- 
cluded with each machine. 

The Z-248 comes with an enhanced 
graphics adapter card and Microsoft 
Windows. The EGA card will support 


BY WAYNE RASH JR. 


These machines 


offer good value but may also 


present problems 


special high-resolution monitors in ad- 
dition to standard color graphics and 
monochrome monitors. 

Both Zenith machines are notable 
for their speed. The Z-241 runs at 
6 MHz. and the 2-248 runs at 8 MHz. 
Unlike the other two PC AT clones that 
| reviewed, neither machine has a wait 
state added to slow its operation. A 
wait state is a period of time during 
which the computer waits before it ex- 
ecutes another instruction. This slows 
the computer down to allow the use 
of slower, less expensive peripherals 
such as memory boards. 

The absence of wait states means 
that the 6-MHz Z-241 carries out 
operations at about the same speed 
as most 8-MHz machines, while the 
7-248 is much faster than most other 
8-MHz machines. You can anticipate 


the computing time of the 
2-248 to be about half that of 
the IBM PC AT. 

The extra speed also 
means that some peripherals 
may not work unless you 
slow the Zenith machines 
down. The expensive but fast 
Cheetah multifunction and 
memory cards were the only 
ones | found that were guar- 
anteed to keep up with the 
2-248. 


EPSON EQUITY Ш 

The Epson Equity Ill is a 
dual-speed machine. A high/ 
low switch lets you select 
6-MHz operation for maxi- 
mum compatibility with pe- 
ripherals and software or 
8 MHz for maximum com- 
puting speed. To change the 
microprocessor speed you 
turn the system off, flick the 
high/low switch, and turn the 
computer on again. 

In other respects, Epson 
has designed this computer along 
traditional lines. The motherboard 
resembles the one on the IBM PC AT 
and has the same number of expan- 
sion slots. 

Two areas in the construction of the 
Equity II] concerned me. One is the 
power supply cable, which exits from 
the supply itself through the un- 
protected edge of the sheet-metal 
power supply shield. Although the 
cable has an extra layer of insulation, 
it does not have the heavy grommet 
of the other systems' power supplies. 

The other area of concern is that 

(continued) 
Wayne Rash Jr. is a member of the profes- 
sional staff of American Management Sys- 
tems Inc. (1777 North Kent St., Arlington, 
VA 22209), where he consults with the 
federal government on microcomputers. 
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Epson Equity lil 


Company 

Epson America Inc. 
OEM Division 
23600 Telo St. 
Torrance, CA 90505 
(800) 421-5426 


Size 
67 by 217 by 17 inches 


Components 

Processor: Intel 80286, switchable 
between 6 and 8 MHz 

Memory: 640K bytes, expandable to 
16 megabytes 

Mass storage: One half-height 
1.2-megabyte 5%-іпсһ floppy disk drive 
or one 360K-byte floppy disk drive and 
one 20-megabyte hard disk 

Display: 12-inch amber or green 
monochrome or EGA or RGB color; 80 
characters by 25 lines 

Keyboard: 84 keys; 10 function keys; 
indicator lights on Caps Lock, Scroll Lock, 
and Num Lock keys 

Expansion: Eight slots; three IBM 
PC-compatiblge 

Communications: One serial and one 
parallel port 


Software 
MS-DOS 3,2; GW-BASIC 


Documentation 
User's guide; MS-DOS operator's guide; 
GW-BASIC manual 


Price 
With one floppy disk drive: $2495 
With one floppy disk drive and 

hard disk: $3195 
Color monitor: $549 
Monochrome monitor: $149 
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Western AT 


Company 
Western Computer 


1381 Warner Ave. 

Warner Corporate Park, Suite B 
Tustin, CA 92680 

(714) 553-1611 


Size 
672 by 21% by 16% inches 


Components 

Processor: Intel 80286, switchable 
between 6 and 8 MHz 

Memory: 2 megabytes, expandable to 
16 megabytes 

Mass storage: One half-height 
1.2-megabyte 5%-іпсһ floppy disk drive 
or one 360K-byte floppy disk drive and 
one 30-megabyte hard disk 

Display: 12-inch amber or green 
monochrome or EGA or RGB color; 80 
characters by 25 lines 

Keyboard: 84 keys; 10 function keys; 
indicator lights for Caps Lock, Scroll Lock, 
and Num Lock keys 

Expansion: Eight slots; three IBM 
PC-compatible 

Communications: One paralle! port 


Software 
None 


Documentation 
User's and service manual 


Price 
$2395 


Zenith Z-241 


Company 

Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 699-4800 


Size 
6У2 by 21 by 16% inches 


Components 

Processor: 6-MHz Intel 80286 
Memory: 512K bytes, expandable to 

16 megabytes 

Mass storage: One half-height 
1.2-megabyte 5%-іпсһ floppy disk drive 
or one 360K-byte floppy disk drive and 
one 20-megabyte hard disk 

Display: 12-inch amber or green 
monochrome or EGA or RGB color; BO 
characters by 25 lines 

Keyboard: 84 keys; 10 function keys; 
indicator lights on Caps Lock, Scroll Lock, 
and Num Lock keys 

Expansion: Ten slots; three ІВМ РС- 
compatible, four Zenith-compatible 
(expanded PC AT), and three PC 
Al-compatible 

Communications: One serial and one 
parallel port 


Software 
MS-DOS 3.11 


Documentation 
Owner's manual; MS-DOS manual 


Price 
With one floppy disk drive: $3493 
With one floppy disk drive and 

hard disk: $4499- 
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Zenith 2-248 


200 400 


Сотрапу 

Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(312) 699-4800 


Size 
6V2 by 21 by 16% inches 


Components 

Processor: 8-MHz Intel 80286 
Memory: 512K bytes, expandable to 

16 megabytes 

Mass storage: One half-height 
1.2-megabyte 5%-inch floppy disk drive 
or one 360K-byte floppy disk drive and 
one 20-megabyte hard disk 

Display: 12-inch amber or green 
monochrome or EGA or RGB color; 80 
characters by 25 lines 

Keyboard: 84 keys; 10 function keys; Q 50 100 
indicator lights on Caps Lock, Scroll Lock, 
and Num Lock keys 

Expansion: Ten slots; three IBM PC- 
compatible, four Zenith-compatible 
(expanded PC AT), and three PC 
AT-compatible 

Communications: One serial and one 
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MS-DOS 3.11; GW-BASIC; Microsoft 
Windows 


Documentation 

Owner's manual; MS-DOS manual; GW- 
BASIC operators guide; Microsoft 
Windows user's guide; Microsoft Windows 
user's guide 


Price 

With one floppy disk drive: 

With one floppy disk drive and 
one 20-megabyte hard disk: 

With one floppy disk drive and 
one 42-megabyte hard disk: 


$2999 
$4399 
$5699 
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The Memory Size graph shows the standard and optional memory 
available for the computers under comparison. The Disk Storage 
graph shows the capacity of the hard disk available with each systern. 
The graphs for Disk Access in BASIC show how long it takes to write 
and then read д 64K-byte sequential text file to a blank floppy disk. 
(For the program listings, see BYTE's Inside the IBM PCs, Fall 1985, 
page 195.) The Sieve graph shows how long it takes to run one itera- 
tion of the Sieve of Eratosthenes prime-number benchmark. The 
Calculations graph shows how lang it takes to do 10,000 multiplica- 


tion and 10,000 division operations using single-precision numbers. 
Tha System Utilities graphs show how long it takes to copy a 40K- 
byte file using the MS-DOS COPY command. The Format/Disk Copy 
test was omitted since all four systems were single floppy disk 
systems, The Spreadsheet graphs show how long it takes to load 
and recalculate a 25- by 25-cell spreadsheet in which each cell 
equals 1.001 times the cell to its left. The spreadsheet used was 
aa A All BASIC benchmark programs were run using 
GW-BASIC. 
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OMNIEREADER 


NOW YOUR COMPUTER CAN READ. 
A REVOLUTION IN TAKING WORDS FROM 
PAGE TO COMPUTER. 


PC MAGAZINE 
PRODUCT ОҒ '85 


WORD PROCESSOR AND 
COMPUTER COMPATIBILITY. 

The OMNI-READER can read text into 
most word processors, micro and per- 
sonal computers. It attaches through a 
Serial RS232C interface as easily as a 
modem. 


TYPEFACE QUALITY. 
OMNI-READER has the ability to read 
letter quality text that has been printed 
on a letter quality printer or type writer 
in one of the four following typefaces. 


MANUAL OPERATION. 

Alpha or numeric print is scanned line by 
line by moving the reading head along 
the text. Capable of scanning both for- 
wards and backwards, the reading head 
can be used to input all or selected por- 
tions of text. 


GUIDE RULE. (pat. applied for) 

A specially engineered guide rule makes it 
easy to align text. Because of the unique 
clock track, the reading head can be 
moved at variable speed and still read 
text. Scan time 2-3 seconds a line. 


Each OMNI-READER comes with I.B.M. 
PC/Compatible or Apple MacIntosh soft- 
ware - at no extra charge. Interface 

Cable available for $16,™extra. 
Specify I.B.M. or MacIntosh.. 


y 


‘UNCONDITIONAL Replacement 
Varrant y. 


TO ORDER PLEASE CALL 
TOLL FREE 1-800-523-4898 
IN TEXAS 1-800-722-6013 
TECH. ASST. 817-589-0313 


Accepting major credit cards - C.O.D.: 
Visa, Master Card, and American 
Express or send money order or check to: 


ani verge eco 


G.A.S. INTERNATIONAL, INC 


Р.О. BOX 1282, EULESS, TEXAS 76040 Inquiry 406 
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most of the integrated circuits, in- 
cluding the memory chips, are 
soldered onto the motherboard. 
While this method reduces the 
original cost of the unit, it increases 
the cost of replacing an integrated cir- 
cuit. 1С sockets are preferable. 


WESTERN AT 

Like the Epson Equity IIl, the Western 
AT is a dual-speed machine. A toggle 
switch on the back of the case allows 
you to set the speed for 6 or 8 MHz 
while the computer is turned off. 

The Western AT that | reviewed was 
equipped with a 30-megabyte hard 
disk—the largest of the four. Like the 
Equity IIl, the Western AT has eight 
expansion slots. The Western AT is 
supplied with 2 megabytes of mem- 
ory, also the largest in this group. 

Two points about the Western AT 
concerned me during the course of 
the review, The first is the front-panel 
lock, which locks the case and the key- 
board. This lock seemed to be of low 
quality, and it moved in its mounting 
when the key was turned. 

The second item of concern is the 
video card that was supplied with my 
review machine. Although this card is 
an option, it should still work properly. 
The card is said to emulate the Her- 
cules card and to provide graphics 
capability on a monochrome monitor. 
it is supplied with a special version of 
BASIC for this purpose. ! could not get 
this version of BASIC to work at all, 
nor could | get the machine to display 
graphics using GW-BASIC graphics 
commands. 


SETTING UP 
[BM PC AT-compatible computers 
generally require a more involved 
setup routine than do earlier micro- 
computers. This is because of a wider 
selection of equipment configura- 
tions, disk drives, memory, and the 
like. As a result, you have to know 
more about your computer than 
before to get things started. 
Normally you have to know the 
technical details of the hard disk such 
as the size of the drive and the 
number of sides to perform an initial 
formatting. This information is not 
always readily available. Once you get 
the information you need, you run a 


setup program that stores it in a 
battery-powered section of memory 
in which the clock and calendar infor- 
mation is also stored. 

With the two Zenith computers I 
reviewed, the low-level format was 
already done and the proper param- 
eters were recorded in the section of 
memory reserved for the setup infor- 
mation. А setup program is contained 
in the Zenith machines extensive 


THE Intelligent 
Grammar and Style Checker 


ROM diagnostics eliminating the 
need to run the setup program from 
disk. 

Setup is a little more involved on the 
Equity Ш than on the Zenith ma- 
chines. You must run the disk-based 
setup routine before you can prepare 
the hard disk. Fortunately, Epson's in- 
structions are clear and the appropri- 
ate choices for most users are in- 

(continued) 


RightWriter is a new tool to help you produce lean, powerful BUSINESS 
WRITING. RightWriter uses advanced artificial intelligence technology 
to flag errors in GRAMMAR, STYLE, USAGE, and PUNCTUATION. 


RightWriter is the first office auto- 


mation package aimed at 
producing better writing, 
not more writing. 


е Messages are Inserted 
directly into text to point 
out possible errors and 
problem areas. 


* Easy to Use — onlyone 
command to leam, your 
Word processor does the 
rest. 


ө Works with Leading 
Word Processors — 
including WordStar 9, 
Volkswriter 9, PFS:write ®, 
MultiMate®, WordPerfect® 


and others. 
® Readability Index — Inside i 
measures the readin g MN is among the 
Seen," 


grade level of the docu- 
ment using the D.O.D. 
standard Flesch-Kincaid 
formula. 


e Uncommon Word List 
— lists misspelled, slang, 
and uncommon words. 


e Recommends — never 
decides. RightWriter is a 
writing aid. The final 
decision is always left 
to you. 


Inquiry 414 for End-Users. 
Inquiry 415 for DEALERS ONLY. 
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is Fio M 
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Jim Pile, Soft Sector 


Available from your са! dealer or: 
DECISIONWARE, INC./RightSoft Division 
2033 Wood St. е Sulte 218 

Sarasota, FL 33577 

Phone Orders Call: 1 (800) 992-0244 
Add $4 for shipping and handling. 

VISA & MASTERCARD accepted 

JO Day Money Back Guarantee 


RightWriter is a trademark of Decision Ware, Inc,, WordStar bs a trademark of 
MicroPro international 


ot 
Vollanwriter із a trademark of Lifetree Software. Inc. 
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dicated. Once you have run the setup 
program, you can proceed to run the 
low-level format program. This takes 
about 20 minutes. 

The Western AT, by contrast, should 
not be set up by the faint of heart. You 
can change the configuration of this 
system only by running DEBUG and 
loading an address from ROM. Other 
setup steps depend on the details of 
the version of MS-DOS you purchase. 


The operating system is not included 
with the Western AT. 


USING THE CLONES 

All of these machines are a pleasure 
to use. They run quietly and much 
more quickly than the [BM PC clones 
that preceded them. Since any of 
these machines can be ordered with 
essentially the same video equip- 
ment, about the only individuality is 
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COMPUTER 


SYSTEMS 


THE 375 - A SOFTWARE DEVELOPER'S DREAM 


THE BEAUTY AND THE BSD 
$4,995* 


OVER 1,000 PROGRAMS, 3,000 FILES ! 


Full 4.2BSD UNIX" 

Each 375 comes standard with a complete 
configurable 4.2BSD UNIX system. We don't 
skimp on software. And we can even give 
you EMACS, INGRES, TEX and SPICE for 
those special applications. 


Loaded With Languages 

Tum on your 375 and start developing 
your own applications. It's that easy. C, 
FORTRAN, PASCAL, BASIC, APL, Assembler, 
LISP and PROLOG: they ali come standard 
on every 375. 


Loaded With Standard Features 


ж 50MB Winchester Disc Drive 

ж 1MB 5% Floppy 

* 9MB RAM (BMB optional) 

* Integral SCS! & ST506 interfaces 


* 4 RS939 Ports (upto 36 optional!) 

x Parallel Printer Port 

ж External Winchester and Floppy Ports 
ж Series 39000, 10MHz, VM, ЕРІ) 


Also Availabie: 10 Mb ETHERNET, up to 280MB disk memory, streaming tape, and more 1 


А Portable Computer for the Serious User 
At last, a powerful, portable (99166) scientific computer for all your serious work. The 375 


combines the advantages of a V, 


“with the size, versatility, and price of a micro. All the 


software tools are there. It’s even small enough to leave on your desktop or take 
wherever you need it. And It's available direct to you right now ! 


CALL US TODAY 


(408) 279-0700 


SYMMETRIC COMPUTER SYSTEMS - 1620 Oakland Rd. Suite D200 - San Jose, CA 95131 


* Prepaid. Sales tax and Shipping Costs not included. 
UNM Б а registered gademark of ATAT Bell Labs. 


VAX is a traciemark of Digital Equipment Senes 32000 6 a trademark of National Semiconducdor Com 
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in the four systems’ keyboards. 

The Western AT follows the IBM PC 
AT layout closely. even down to the 
bezel-mounted LEDs. The Epson 
Equity Ш is nearly the same, although 
the LEDs are located on the keys 
themselves. The two Zenith keyboards 
closely resemble those on other 
Zenith products. The primary dif- 
ference between any of the keyboards 
is the location of the Escape key. Ep- 
son and Western place this key above 
the 7 on the keypad: Zenith places it 
in the more traditional location above 
the Tab key. 

Operating these machines is 
straightforward. Since they are all 
equipped with a hard disk, you need 
only turn them on and they run. The 
Western AT and the Epson Equity Ili 
display the amount of memory pres- 
ent while they perform their memory 
checks. The two Zenith computers 
perform the checks, but the screen re- 
mains blank. 

Once MS-DOS is loaded, you will be 
told the status of the RAM disk if 
there is one. Any RAM in excess of 
the 640K bytes used by MS-DOS can 
be used as a RAM disk. Since the 
80286 microprocessor in the PC AT 
clones can address up to 16 mega- 
bytes of memory, you can have a very 
large RAM disk. Later versions of MS- 
DOS are supposed to make all this 
memory available to programs. The 
latest version of Concurrent PC DOS 
already does this. 

Most of the popular business- 
related software will run very nicely 
on any of these machines. The only 
types of programs that | encountered 
problems with were ones that looked 
specifically for the IBM ROM and 
ones that were copy-protected. PC 
Focus, for example, would not work 
on either of the Zenith machines until 
the copy-protection scheme was 
changed. 


COMPATIBILITY 
АП 80286-based computers including 
the IBM PC AT have some compati- 
bility problems with products devel- 
oped for the IBM PC and other 8086- 
based machines. Many programs sim- 
ply will not run, or they will not run 
properly. The most notable is one of 
(continued) 
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SP-1000 А centronics 185 


SP-1000 VC (Е-64) 165 
SP.1000 IBM 185 
SP-1000 AS А5-232 185 
ЅР.1000 AP, APlic 185 
82-1300 469 
BP-5200 649 
BP-5420 999 
Color Kit 119 


BP-5420 ribbon 
SP-1000 nbbon 


SILVER REED 


EXP 420 P 209 
EXP 600 P 489 
EXP 800 P 649 
EXP 770 740 


BROTHER 


HR-15XL-P 335 
1509 408 


MODEMS 


HAYES 
Micromodem Ila... ...139 
Smarimodem 300 .....133 


Smartmodem 1200....377 
Smartmodem 120CB...347 
Smarimodem 2400 . 

VS ROBOTICS 
Password 1200 ... ... 189 


Courier 2400 ....... .. 395 
ANCHOR 
Volksmodem 12 ....... 135 


THOMPSON 
365 12 RGB Call 
Monochrome from ae 
Composites from 249 


| RES RGB Available! 


EPYX 
World Games 24 75 
Winter Games. 24 75 
Karale Champ 24 75 
Rouge 19 75 
SUBLOGIC 
Jel Simulator 3495 
Scenery disks EA 14.95 
Sel 1-6 69 95 


CITIZEN 
120-0 179 
MSP. +0 CALL 
MSP- 15 CALL 
MSP-20 325 
MSP-25 485 
Premier 35 449 


1385 289 
PANASONIC 
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10811 269 
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NX10 
NB15 
SG-15 
SD-15 
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Seikosho SP-1000A Printer 


LV12-10 (New) 
NL-10 
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jr JUKI 
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OKIDATA 
Okimala 20 199 
292 
120 NLO 205 
182 „CALL 
192 34 
1934 549 


DIABLO 


D25 
P-32 CQ} 698 
535 


D-B0 1F 


DISKETTE 


BONUS 
SSDD 
DSDD 


SKC 
5500 
0500 
DSHD 98ТР1 


699 — 
750 — 


1950 — 


MAXELL 5% 3.5 
SSDD 9.99 16.99 
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TEKNIKA 


MJ-22 249 
MJ-305 RGB 309 


NEC 
CALL 


COMMODORE 


1902 color 289 


MONITORS 


HITACHI 


MM-1218 12" Green 

MM-1220 12" TTL Amber 

CM-14000 13” Calor 
wicable 

CM-1216 D 12" RGB 

CM-1455 S 13" 720x350 

CM-1457 A 13" RGB 
720x460 


ZENITH 


ZVM 1220 
ZVM 1230 
2УМ 1240 


PANASONIC 


TR-122 MYP 12" Amber TTL 139 
TR-122 M9P 12" Green TTL 139 


INFOCOM 
Leathar Goddess 24 75 
Moonmist 24 75 
Тату 24 75 

MICROLEAGUE 
Baseball 24.75 
General Mgr 24.75 
Team Disk 14.75 
Stal Compiler 18 75 


IN PA 717-494-1030 


CUSTOMER SERVICE 717-494-1670 


or send to 


Lyco Computer 
P.O. Box 5088 
Jersey Shore, PA 


17740 
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IBM SOFTWARE 


BRODERBUND 


Bank St Writer 
Print Shop 
Graphics Lib. EA 
Ancient Art of War 
Karateka 

Toyshop 

Print Shop paper 


HOURS 
Mon-Thur 9 AM-B PM 
Fri 9 АМ-5 PM 


Sal 10 AM-6 РМ 
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4B 95 
34 95 
22.95 
22 95 
22 95 
39.95 
12.95 


notice 


ACTIVISION 
Hacker !! 24 95 
Music Studio 29 95 
Pebble Beach Goll 29 95 
Shanghai 24 95 

HI TECH 
Cardware ,B.95 
Partyware ... , 8.95 
Heartware 8.95 


PRINCETON GRAPHICS 

MAX-12 Amber 175 
HX-12 RGB 458 
SR-12 RGB 575 


Printmaster 35.95 
Art Gallery 24.95 
DISK STORAGE 
Ғір-М-Ғйе 10 2.49 
Flip-N-Fite 25 Lock 10.95 
Flip-N-Flie 50 Mini 10.95 
Flip-N-Fita 50 Lock 15.95 
Flip-N-File ROM 7.99 


In-stock items shipped within 24 hrs of огдаг No deposil on C.O.D. orders. Free ship- 
ping on prepaid cash orders within the conlinenial U.S. Volume discounts available. 
PA residents add sales tax. APO, FPO and international orders add $5.00 plus 3% 
for priority mail. Advertised prices show 4% discount for cash, add 4% for Master Card 
and VISA Personal checks require 4 weeks Clearance before shipping. We cannot 
guarantee compatibility We only ship factory fresh merchandise. Ask about UPS Glue 
and red label shipping. All merchandise carried under manufacturer's warranty. Return 
restriction applicable. Retum authorization required. All items subject Io change wilhoul 
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the favorites of compatibility testing, 
Microsoft's Flight Simulator. The pro- 
gram would start running, but it would 
always lock up on all four machines 
shortly after loading. 

Most of the other compatibility 
problems 1 encountered had to do 
with copy protection. A variety of 
copy-protection schemes seem to 
have trouble with the faster micropro- 
cessor speed of most of the PC AT 


clones and with the high-capacity disk 
drives. However, many of the software 
companies | spoke with during the 
course of this review said that their 
copy-protection schemes will be 
changed to work with most IBM PC 
AT-compatible machines. 
High-capacity disk drives can also 
cause disk compatibility problems 
between PC AT clones and other MS- 
DOS computers. All the manufac- 


Do You Ever Get the Feeling 
That No One Speaks Your Language? 


Arity/Prolog. 


The Language That Spans the Generation Gap. 


E ity listens to what you ask for. You want a serious, versatile 
guage that will go the distance for you. There are two very 
odifeasons for you to use Prolog —to do your work smarter 


М 


actly what the Arity/Prolog development 


»nment will helpyou do. Our powerful tools, based on 


the general f 


the IBM PC 


4 Pro “ 
em, and Ari 


‘SQL. And you can tie them all together. You 


rpose programming language Prolog, will signif- 


icantly reduce убшг с 
wide е of applicatio 


‘No translation 


development time and allow you to solve a 
problems. 


ired Ж | ur development environment for 
. ang all MS-DOS compatibles includes the 
Diler and Interpreter, the Arity/Expert Sys- 


an interface with several other programming languages and 
li bulidiéxtensions to your existing applications. You'll be truly 


multilingual — what better way to span the generation gap? 


Vm take you to new places You'll discover amazing speed, 
power, and flexibility using the Arity/Prolog programming 
environment, with its one gigabyte of virtual memory and 
fast, compact compiled code, for conventional applications. 
And if you're working in new territories, like expert systems or 
sophisticated database management systems, you'll be speak- 
ing the native tongue. 


Speak it freely Our products are not copy protected and we 
charge no royalties, so you can use them in as many end-user 
applications as you'd like. Why keep the language of solutions 


all to yourself? 


Join the thousands of assembly and C programmers who 
already use Arity/Prolog —the language of solutions. 
Call 1-800-PC-ARITY Today. 

Massachusetts residents call 617-371-1243. 


Software that roars. 


ARITY CORPORATION 


30 Domino Drive, Concord, MA 01742 U.S.A. 
1-800-722-7489 or in Massachusetts call 617-371-1243 
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turers warn that the 360K-byte disks 
written by these drives may prove to 
be illegible to computers using stan- 
dard double-density drives. The 
reason for this is the very narrow track 
created by the head of the high- 
capacity drive. 

Nevertheless, | had no such prob- 
lems when I created disks with each 
of these computers and attempted to 
read them with a variety of double- 
density drives. 

Nearly any circuit board designed 
to function within ап ІВМ PC AT will 
work in the clones that run at 6 MHz 
with one wait state, but faster ma- 
chines may have problems. For in- 
stance, some memory boards will not 
work with the Zenith 7-241 unless you 
remove a jumper to make the ma- 
chine add a wait state to its opera- 
tions. 

The 8-MHz machines had even 
more problems with speed-sensitive 
hardware. This was most noticeable in 
the Zenith Z-248, which requires a 
very fast board for things to run 
properly. 


DOCUMENTATION 

The manuals for these systems range 
from awful to excellent. The manua! 
for the Western AT was clearly the 
worst of the lot and is one of the worst 
system manuals Гуе seen in some 
time. On the other hand, the Epson 
and Zenith manuals are quite good, 
although they are quite different. 

The Western AT manual appears to 
be photocopied from the manual for 
another machine. The words Western 
AT Turbo were apparently pasted in 
prior to the copying process. The 
photographs are of such poor quali- 
ty that they are virtually useless. The 
manual has no index. 

Once you get past this unfortunate 
production quality, you may find 
some useful information in the 
Western AT manual. Complete con- 
figuration instructions are included as 
well as items such as a description of 
the system's memory map. error trap- 
ping, and physical arrangement. The 
manual even provides such rare infor- 
mation as I/O port addresses, timer 
channels, and interrupts. 

Epson includes a nicely written 
hardware users guide and MS-DOS 
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operators guide in a single binder 
along with a manual for GW-BASIC in 
another binder. The user's guide is 
clearly written and has excellent line 
drawings for illustration. The normal 
choices for factory-installed equip- 
ment are indicated, which allows you 
to make an intelligent selection when 
setting up the computer. 

The Epson MS-DOS guide is an im- 
provement over the standard Micro- 
soft offering that most manufacturers 
use. Epson has rewritten the explana- 
tions and added examples of screens. 

Zenith has continued in the com- 
pany tradition of having the most 
complete manuals in the business. 
The hardware owner's manual resem- 
bles the Epson manual in the use of 
drawings and clear explanations. It 
continues beyond the Epson manual, 
however, in its descriptions of ad- 
vanced items such as disk drive and 
memory installation. 

Zeniths MS-DOS manual is easily 
twice as thick as any other that Гуе 
used. This is partially because Zenith 
adds a number of utility programs to 
its MS-DOS disks. Most of the in- 
creased length is due to the expan- 
sion of the description for each com- 
mand and utility program. 


BENCHMARKS 
All of these machines are fast (see 
page 241). All except the Epson Equity 
ІШ running at 6 MHz were faster than 
the IBM PC AT by a significant margin. 
The Zenith Z-248 was nearly twice as 
fast in computing. speed. The dif- 
ference is due mostly to the higher 
microprocessor speeds of the four 
machines. Some of the difference can 
be assumed to stem from slightly 
faster hard disk drives. The floppy disk 
drive benchmark times were about 
the same as those for the IBM PC AT. 
The benchmarks show the impor- 
tance of wait states in the speed of 
operation. For example, the Sieve cal- 
culation time for the 6-MHz Zenith 
2-24) was nearly the same as for the 
Western AT at 8 MHz. The difference 
is that the Zenith Z-241 has no wait 
states while the Western AT has one. 


CONCLUSIONS 
As is always the case, deciding which 
of these computers is best for you 


Deciding which 


of these computers 


is best for you 
depends greatly 
on your specific 
requirements. 


depends greatly on your specific re- 
quirements. You may have to consider 
cost as the primary factor. If perfor- 
mance is the primary factor, however, 
the Zenith 2-248 is the obvious front- 
runner. This machine is significantly 
faster than the competition and is well 
built and well supported. 

Of course, all that speed is not with- 
out a price. Add-on memory boards 
will cost more than they otherwise 
would, and some may not work at all 
because they cannot keep up with the 
machine. In addition, the higher 
speed may prevent some software. 
notably programs with copy-protec- 
tion schemes, from working. Selecting 
the slower Z-241 will overcome some 
of these speed-related problems. 

The Western AT and Epson Equity 
lif. with their choice of speeds, give 
you the best of both worlds. If you 
have software that will not operate at 
8 MHz. you simply throw a toggle 
switch and it runs at 6 MHz. This 
should satisfy the requirements of 
almost any software. Unfortunately, 
support for the Western AT in your 
area may be limited. Support for the 
Equity 111 should generally be more 
widely available. In addition, Epson 
computers are frequently discounted 
and should be quite inexpensive. 
However, the soldered-in memory 
chips and the power supply construc- 
tion could present problems. 

All of these machines are fast and 
highly compatible with the IBM PC AT. 
Based on features and price alone. all 
of them give more value than the IBM 
computer that they emulate. Provided 
the dealer and service arrangements 
satisfy you, any of them should pro- 
vide satisfactory use. ж 


ORDER TOLL FREE 
24 HOURS EVERY DAY 


800-662-2686 
HARDWARE 
COMPUTERS 
ІВМ COMPATIBLES 256K Гот Keyboard 1 yr. 

w/1 Floppy...459 Plus 20MB Hord Dix" : 868 
PANASONIC Business & Executive Partners. , .. CALL 
ATARI ST COMPUTERS 

MODEMS, BOARDS, eiia кие 
AST Rampage 


Anchor Lighting 2400 
Evercom 1200 intemal, . . 


Sigma Turbo EGA... 5689 
STB EGA Plus 
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WE Drivecord 30MB. .. 


—— PRINTERS, PLOTTERS & MONITORS — 


EPSON-Al Models , BEST Houston ins! DMP-29 . . 
LX/FX/E/LQO .. ,. PRICES NEC 1280 TTL Mono .. 
Cinzen 120D . . ... 105 МЕС 1401 Multi-Sync . . 
Citizen Premiere 35 . 499 Somsung TTL. . 
Panasonic 1080 | , 209 Sony КУІЗІ1 RGB/TV . 
Panosonic 1091 |,. 269 Sony 1302 ca 
315 Taxon 630/640 , 449/5 520 
Panasonic P3131 265 Taxon 760 EGA ..539 
Roland OXY-800 Plotter. 409 Thompson 36432 RGB. 309 


ВРІ Accning/ Mod nee Vorkowriter 3 , 
BA Enterpase/Mod 2... 

Peochtree/ Module 268 

Complete Bus. acing. .. 159 

DAC EZ Accounting 42 
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Tubo Lighting... .. .59 
— SPREADSHEETS — 


Mosaic Twin 
UTILITIES 


Dr Hato N w/ Mouse 
FONE ‘ 
Surmmaskeich 379 


800-662-2686 orders only 


for Ca Orders, Tech Support, Price Guotes, info 
415-668-9350 9-5 pacific time, m-f 


Call or Write for Free Catalog 


PAYMENT: (No Fee For Credit Cards) Visa, MasterCard, 
Cashiers Checks, Personal Checks with 2 week hold 
Quolifled P.O.'s. Calilomio residents add soles tax 
SHIPPING: UPS ground-2% per order, $5 тіп FREE for SW 
orders over $4000. UPS Bues% par order, $7 min. FREE for 
SW orders over $1500. Printers, Monitors, Disk Drives, 
Computers — Call for chorges 

All Products New with full warranties 

Price & availability subject to change withoul notice. 
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 Softstri 


COMPUTER READABLE PRINT 


NOW! TRANSFER DATA — 


PROGRAM TO PROGRAM WITH 
SOFTSTRIP'. 


Now you can move data between programs quickly and easily using 
SOFTSTRIP data strips. % 


Using the Softstrip System, you can move data between computers and 
such programs as WordStar and MacWrite, dBASE and AppleWorks, 
Lotus 1-2-3 and Excel and ReadySetGo and many others. 


We've created a series of several dozen Application Notes on Softstrip data 
strips. These lead you through simple steps to make the file transfer as 
easy as possible, adding even more versatility to your personal computer 
when you purchase the SOFTSTRIP SYSTEM. The advanced system you've 
been hearing so much about. 


у n 


All vou need to move data between programs is STRIPPER™ software at 
$19.95 and the Softstrip System Reader at $199.95. 


Fora complete list of Application Notes, contact your dealer or call Cauzin. 


= А small manufacturer solved a knotty internal 
| communications problem using the SOFTSTRIP 
T 54. SYSTEM. 


ы ашы The manufacturer uses personal computers in 

various departments. The problem was that most 
were not linked with others, and that different, incompatible 
computer makes were in use; predominantly IBM PC's and Apple 
Macintoshes. 


Because of compatible media, virtually all internal communication 
was in hardcopy form. It was necessary for document recipients to 
key in the information if it was to be used in the local computer. 
Data included sales statistics, engineering reports, and sales 
materials. Especially time-consuming was the rekeying of brochure 
and sell-sheet drafts created on IBM PC's with wordprocessors, but 
later edited and composed with Pagemaker and the Macintosh and 
Laserwriter. 


By equipping all computers with the SOFTSTRIP SYSTEM READER 
and STRIPPER, each station can now reduce all reports to data strip 
form. These are photocopied and sentto appropriate departments 
for reentry through the SOFTSTRIP READER. Using Cauzin's Softstrip 
System and Application Notes, the problem of moving information 
between dissimilar computers and programs was solved. 


Users' Groups: Call for Special User Group Discounts. 


ACT NOW! Don't delay. See your local Softstrip dealer or call us at 


1-800-533-7323. In Connecticut: 203-573-0150. | 

For Europe and Asia Contact: Thisdataatrinconusi 
CAUZIN Softstrip International, Ltd. ІВМ2МАС. a utility (hat 
835 South Main Street 53 Bedford Square runs on the IBM and 
Waterbury, CT 06706 London, WC1 B3DP England converts an IBM file to 
(203) 573-0150 01-631-3775 Telex: 263874SOFTST G Macintosh format. 
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HARDW: 


REVIEW 


ТНЕ HERCULES 
GRAPHICS CARD PLUS 


The Hercules Graphics Card 
(see the review by Tom 
Wadlow in the December 
1983 BYTE) quickly became 
the standard for mono- 
chrome graphics. Hercules 
has now replaced its popular 
Graphics Card with its new 
Graphics Card Plus. In addi- 
tion to having its predeces- 
sor's 720- by 348-pixel mono- 
chrome graphics capability 
and a lower price ($299), it 
also has enhanced text capa- 
bilities. With this board and 
the software that comes with 
it, you will be able to use 
alternative character sets and 
enhance the performance of 
applications such as Lotus 
1-2-3 and Microsoft Word. 


HARDWARE AND 
INSTALLATION 

The Graphics Card Plus is 
only 10 inches long. Such a 
small size is possible because 
Hercules combined the func- 
tions of many of the chips from the 
old card into a smaller number of 
chips. For example. the entire logic cir- 
cuitry for the parallel printer interface 
now fits on one chip. The board's 
short length would seemingly make it 
suitable for use in the Tandy 1000. 
However, Hercules informed me that 
unfortunately there is no way to dis- 
able that computer's internal display 
adapter. It should. however, work with 
the new Tandy 1000 SX. 

The back panel of the Graphics 
Card Plus has two connectors: one for 
the IBM monochrome display (or com- 
patible) and one for a parallel printer. 
The printer port appears to be hard- 
wired as ІРТІ. If this designation con- 
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An inexpensive 


general-purpose display card 


for the IBM PC 
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flicts with another printer port, you 
must either rename the other port or 
remove the Hercules port by pulling 
the chip. That will most likely be your 
only inconvenience during installa- 
tion, since there are no DIP switches 
or jumpers to set on the board itself. 
If your iBM PC is already set up for 
a monochrome display adapter, all 
you need to do is pull out the IBM 
board and insert the Graphics Card 
Plus. 


RAMFONT 

RamFont is a unique hardware feature 
that allows you to use one or more 
alternate character sets in the display 
adapters text mode. On the old 


Graphics Card, as well as on 
the original IBM mono- 
chrome display adapter, the 
only way to change the char- 
acter set was to install a new 
ROM chip. Some programs 
like Microsoft Word instead 
used the graphics mode to 
draw characters. Unfor- 
tunately, graphics mode did 
not include certain text- 
oriented capabilities such as 
line-by-line scrolling. In many 
cases, the result was very 
slow performance. 

With RamFont you can 
completely and easily 
replace the text characters 
used in text mode with a new 
character set. RamFont thus 
combines a good part of the 
flexibility of graphics mode 
with the fast text-handling 
capabilities of text mode. 

RamFont comes in two 
forms: 4K and 48K bytes. In 
4K RamFont mode, a new 
character set replaces the 
standard character set. This mode 
seems to be compatible with almost 
all existing text-based software, and 
it allows you to use, for example, italic 
letters with your spreadsheet or math- 
ematical symbols with your word pro- 
cessor. 

In 48K RamFont mode, a program 
can access a total of 12 character sets. 
To do this, Hercules uses four.of the 
bits in the attribute byte of each 
screen character to indicate which set 
is being used. The other four bits in- 

~ (continued) 
Rich Malloy is a senior technical editor for 
BYTE. Не сап be reached at BYTE/McGraw- 
Hill, 1221 Avenue of the Americas, New 
York, NY 10020. 
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Graphics Card Plus 


Type 
Combination text/graphics display 
adapter for the IBM PC 


Company 

Hercules Computer Technology 
2550 Ninth St. 

Suite 210 

Berkeley, CA 947210 

(415) 540-6000 


Features 
720- by 348-pixel resolution 
Downloadable text fonts 


Price 
$299 


3. This 
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dicate attributes. To use the 48K Ram- 
Font mode, software has to be spe- 
cially coded. 

RamFont's capabilities are impres- 
sive, but the board cannot display 
proportionally spaced text as, for ex- 
ample, the Macintosh or Microsoft 
Windows Write can. Also, the size of 
the text is variable, but only within 
certain limits. The standard IBM char- 
acter is drawn inside a 9- by 14-pixel 
matrix that includes all the interchar- 
acter spacing. On the Graphics Card 
Plus, you can vary the vertical dimen- 
sion of this matrix from 14 pixels to 
| pixel. The horizontal dimension, 
however, is limited to either 8 or 9 
pixels. Thus, the maximum number of 
characters per line is 90. 

Note that a larger character matrix 
(e.g.. 24 by 28 pixels) can be simulated 
by combining smaller character 
matrices (in this case, six matrices, 
each 8 by 14 pixels). The horizontal 
dimension of these large character 
matrices has to be a multiple of 8. The 
card comes with impressive demon- 
stration programs that illustrate this 
technique. 


SOFTWARE 
Like the older Hercules Graphics 
Card, the Graphics Card Plus comes 
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Microsoft Ward: BENCH. DOC 


Photo I: A Microsoft Word screen showing a sample of the fonts that are included 


with the new Hercules driver for Word. 


250 BYTE * DECEMBER 1986 


with several programs. HBASIC allows 
you to write BASIC graphics programs 
that can access the Hercules screen. 
Another program, НОС, permits you 
to dump the Hercules graphics image 
to an Epson printer, and it helps to 
avoid wearing out the screen phos- 
phors by blanking out the screen after 
a specified time. Programmers who 
want to access the graphics screen 
and control RamFont can order an op- 
tional set of assembly language 
routines. 


USING DIFFERENT FONTS 

My favorite feature of the Graphics 
Card Plus is its ability to use a number 
of prepared fonts with most software 
(see photo 1), In addition to the stan- 
dard IBM monochrome font, the 
board comes with approximately 15 
new fonts including italic, sans serif, 
script, and a medieval font. My favor- 
ite of the prepared fonts is "bigserif," 
which is similar to the standard IBM 
font but is slightly larger and easier 
to read. Another interesting font is the 
full Greek alphabet. 

You can easily modify any of these 
prepared fonts or create a new font 
with Hercules FontMan program. For 
example, | altered the letters in the 
word "BYTE" to make it look like the 
familiar logo. More practical applica- 
tions might involve special mathemat- 
ical or scientific symbols. You can map 
each of the IBM keys to the characters 
you create. You could, for example, 
create fonts for phonetic Japanese. 
Hebrew, or Arabic. (For more informa- 
tion about implementing foreign lan- 
guages on the Graphics Card Plus, 
contact Max Weinryb, S&B Electric, 
2415 Grant St., Berkeley, CA 94703.) 


PRINTING RAMFONT 
CHARACTERS 

RamFont's new characters will appear 
on the screen. but your printer will still 
see them as the standard characters. 
Fortunately, some printers provide the 
capability for handling downloadable 
fonts. Others offer plug-in font car- 
tridges. You could also use software 
packages such as Fontrix or Fancy 
Font that allow you to change the look 
of printed characters. Unfortunately. 
Hercules does not provide drivers to 
print out RamFont characters on stan- 


dard printers. This would have en- 
hanced the value of the Graphics Card 
Plus considerably. 


UsiNG 1-2-3 AND WORD 

The board enhances the performance 
of Lotus 1-2-3 (release 2.0) and Micro- 
soft Word. | tested these programs 
with the new board using both the 
standard Hercules drivers and the 
new RamFont drivers. Scrolling speed 
increased within both programs. and 
it increased dramatically with Word 
(see tables 1 and 2). The new driver 
scrolls through 50 lines of Word text 
approximately 70 percent faster than 
the old driver. 

In 90-character-per-line mode, com- 
parisons between the two drivers for 
Word are a little complicated. The 
older Microsoft driver displays 43 
lines of text; the new RamFont driver 
displays only 35 lines. Screen repaint- 
ing, measured by the time required to 
page down two screens, was 33 per- 
cent faster for the new driver, but, 
naturally, that driver had to display 
fewer lines during each repainting. 
After adjusting the time for an equal 
number of lines, 1 found that the new 
RamFont driver was still 17 percent 
faster. 

Not apparent in the timings is the 
very readable quality of the charac- 
ters produced by these versions of 
1-2-3 and Word. In addition, with 
1-2-3, the board allows you to display 
graphics in a window on the same 
screen as the spreadsheet. Of course, 
the graph is fairly small and is drawn 
at a fairly low resolution (probably 
320 by 200 pixels). Symphony and 
Framework also provide special 
drivers. Hercules will not produce 
drivers for any other programs. It 
hopes that software developers will 
provide their own, as was done with 
the older Graphics Card. 


PROBLEMS 

The users manual includes a pam- 
phlet that lists approximately 100 
compatible graphics software pack- 
ages. It also states that the card works 
with all text-only IBM PC software. 
However, | had trouble with Borland's 
SuperKey. When ! called SuperKey 
while using the special drivers for 
1-2-3 and Word. | had unpredictable 
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Table 1: Test results of Lotus 1-2-3 release 2.0 running on an IBM PC. The 


spreadsheet used was a standard 25- by 25-cell spreadsheet in which each cell 


equaled 1.001 times the cell to its left. The first test involved moving the cursor 
from column A to column Y. The second test was a simple recalculation. Note | 
that in the 90-character-per-line mode, 1-2-3 appears to buffer cursor keystrokes | 
and then jump to the final desired position. 


80- by 25-line mode 


Standard Lotus driver 
New RamFont driver 


Improvement (percent) 


90- by 38-line mode 


Standard Lotus driver 
New RamfFont driver 


improvement (percent) 


Move 25 
columns Recalculate 
35.70 4.03 
33.70 3.99 
5.60 1.00 
4550 5.27 
42.70 456 
6.40 13.50 


Table 2: Tests results of using the Graphics Card Plus with Microsoft Word 
with both the standard Microsoft driver and the new Hercules driver. The 
benchmark document consisted of 10 paragraphs of 10 sentences containing 10 
words each in 10 various character formats. To ensure that a standard number of 


delay possible. 


80- by 25-line mode 


Microsoft driver 
New RamFont driver 


Improvement (percent) 


90- by 43-line mode 


Microsoft driver 
New RamFont driver* 


improvement (percent) 


results. Sometimes the attributes of 
various characters would be shifted, 
and occasionally the system locked 
up. | would advise caution until 
perhaps a new version of SuperKey 
appears. 

If you use a graphics program that 
is not on the list of compatible soft- 
ware, you may run into a problem. For 
example, | loaded a RamFont font and 
then used a graphics program to draw 


*Note that the new RamFont driver for Microsoft Word's 90-character-per-line mode 
supports only 35 lines, not 43 lines as in the original driver. 


** The time for five page-downs was extrapolated from the time for two page-downs. 


scroll-down keystrokes was used, a SuperKey macro was used with the smallest 


Scroll down Page down 
50 lines 5 pages 
2460 14.30 
7.21 9.47 
70.70 33.80 
7.41 2050"" 
6.52 13.70** 
12.00 33.10 


a graph. When I returned to text 
mode, everything suddenly went 
blank. To get the screen back, | had 
to leave the graphics program. go to 
the appropriate subdirectory and 
cancel RamFont, all of which is pretty 
hard to do when the screen is blank. 
RamFont stores its text information 
in page О of the Hercules graphics 
mode. 1 suspect that if a program uses 
(continued) 
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Inquiry 134 


SHARP PC 7000 


Lighiweghi Iransporiable that's also a 
безо 
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€ lluminated crystal display 
е Suit in dual 5'«^ (loppy drives 
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SPECIAL FREE BONUS SHARP 
CASE WITH PURCHASE 


CALL FOR 
THE LOWEST PRICE 


SUPER PRICE BREAK 
APPLE 1С COMPUTER 


oniy 49950* 


"WHEN PURCHASED WITH 
MONITOR SCRIBE PRINTER, 


AND APPLE WORKS 


ORIGINAL IBM PC with 256K two IBM 


J60K dish dives, heyboard 


ГЕМ PRICED TOO LOW TO PRINT 


Focus Computers, 1303 46th St., Brooklyn, WY. Tel. (718) 871- 
7600. Орап Mon.-Thurs. 10-7, Sun. 10-6. Ға 10-3. Most orders 
shipped wihi 24 hours Master Card VISA American Espress gladly 


Lomputers e 
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mum ow ” 


ееееееееееееееее 
е PRINTERS • 


PANASONIC (2 year warranty) 

КАР (OBO NLO tasle (120 cps) 188.50 

КХР 1091 lop rated (160 cps) 233.50 

KAP 1092: guper tas! 1240 cps} 299.50 

КХР 1595 15 cam (240 cpa) 523.95 
PSON 


a Smartmodem 12008 / 
Hayes Smarimodem 300 
Hayes Smartmodem 
2400/85 232 .. . 
Hayes Micromodem 
Ile/Smartcom 
Mayes Smartmodem tic [Apple 
with Smartmoem sofware ,, 149.95 
Amazing Modems 1200 3aud 
internal with sofware ....,, 98.45 
Amazing Modems 2400 Baud internal 
wih software ; 
General Electric 3-8200 AC OC Mode 
Direct/accoustic tul two 
year warranty ..,......... 69.95 
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1-800-223-3411 


lips 
computer supplies and accessories 
displayed and described in detail. All 


have our exclusive 45-day trial and 
inimum 1-year guarantee. 


Name 

Company 

Address 

City... State Zip... ~ 
Phone р 5 


2465 Augustine Drive, Santa Clara, Ca. 95054 


Inquiry 168 


REVIEW: 
GRAPHICS CARD PLUS 


Until faster processors 
become more prevalent, 
the RamFont approach 
may be the only way 
to display a large 
number of text 

styles and fonts. 


page 0 for graphics, it will blank out 
this information. Programs using page 
| should not have this problem, and 
as more drivers are written for the 
Graphics Card Plus, the problem will 
diminish. Even Hercules’ own pro- 
gram. HBASIC, uses page О and is not 
compatible with RamFont. 

Another potential problem is that 
you cannot use the Hercules board 
while an IBM Color Graphics Adapter 
(CGA) card, or almost any other CGA 
card, is also in the system. You can, 
however, have a Hercules CGA card 
present. 


CONCLUSIONS 

Perhaps the best way to represent text 
is via a bit-mapped display, as on the 
Macintosh, But until faster processors 
become more prevalent for the IBM 
family, the RamFont approach may be 
the only really workable way of dis- 
playing a large number of text styles 
and fonts. 

The Graphics Card Plus accom- 
plishes well what it attempts to do. 
The card does an excellent job of 
handling Hercules-style graphics, 
displaying new custom character sets, 
and enhancing programs such as 
Lotus 1-2-3 and Microsoft Word. | ad- 
vise caution due to the card's lack of 
complete compatibility with some 
older Hercules-compatible software 
and the lack of any easy way to print 
out RamFont characters. But at only 
$299, | recommend it as a very com- 
petitive general-purpose display card. 
For anyone involved in multilingual 
Work or certain scientific applications, 
it may be indispensable. m 


Personnel 
P 


ting.. 


What you ought to be doing. 


hink of the reasons you bought yourself 

a PC, then apply those same principles 
to everybody else in your office. Couldn't 
they benefit from today's personal computer 
technology, too? 


ntil recently, such an undertaking would 
have been too expensive, but now with 
the P Kimtron KT-7/PC' Terminal as part of a 
"multiuser solution," you can give your per- 
sonnel the computing power they need — at 
a fraction of the cost of purchasing individual 
PCs. 


hat this means is while you're using 

dBase 111° to look at the big picture, 
your secretary could be using WordStar, 
while finance reviews purchasing's work with 
|-2-3' — all at the same time! 


Trademarks: 'Kimtron Corp, "Ashton-Tate 'MicroPro Incl. “Lotus Development 
Corp. Copyright 1986, Kimtron Corp. 
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Inquiry 182 for End-Users. Inquiry 183 for DEALERS ONLY. 


lus you'll have the added benefits of elec- 

tronic file sharing, and the convenience of 
having everyone share the same printer, 
modem, and peripherals. 


A nd it's so easy to install! Just purchase 
multiuser operating software, some con- 
necting cables, and the number of terminals 
you need. Hook 'em together — and away 
you all go on keyboards styled just like the 
IBM AT's! 


hat's why we call it Personnel Comput- 

ing! The P Kimtron KT-7/PC. It’s the dif- 
ference between personal computing — and 
what you ought to be doing. 
For more information, or the name of your 
nearest > Kimtron dealer, send us our cou- 
pon, or call 408-436-6550 today. Toll Free: 
800-828-8899. TW X: 910-338-0237. 


Mail to: 


Kimtron Corp. 
1709 Junction Ct., Bldg. #380 
San Jose, CA 95112-1090 


О End User П Reseller 12345678 


Name 
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Company i 
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Phone # 
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My marketing 
class meets when 
I want it to! 
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Тһе Electronic Universi 


For some time I've wanted to take some courses 
to fine-tune my strategic marketing skills. But 
with a job, a family, a hectic schedule, finding the 
time to go back to a campus just isn't practical. 

The convenience of the Electronic University 
Network makes it possible for me to take courses 
when I have the time—even go back for my MBA! 
Although I study with my personal computer and 
modem, no real computer knowledge is required. 

Through the Network, I'm learning with a mar- 
keting expert—onc-on-one—and since the units 
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Network 


I earn are from fully-accredited colleges and 
universities, my company's tuition reimburse- 
ment program covers the costs. 
For details on enrollment, fees, participating schools, 
graduate and undergraduate programs, call toll free: 

800 - 22 LEARN 

800 - 44 LEARN 

in California 

or send $5 for a 1986-87 catalog to 
The Electronic University Network 
505 Beach Street, San Francisco, CA 94133 
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Inquiry 357 


REVIEW 


All modems are not the 
same. To find out how much 
the current crop of modems 
differ from one another, 1 
took 23 modems from 16 
manufacturers and tested 
them head to head. 


MODEM BASICS 

The word modem stands for modulator 
demodulator. At one end a modem 
accepts signals and converts, or 
modulates, them to a form suitable for 
transmission. At the other end, the 
modem takes the modulated signal 
and converts it back to the original 
signal. 

The modems | tested for this review 
convert digital signals to specific 
tone patterns, send them over an 
audio (telephone) channel, and recon- 
struct the digital signal at the other 
end. АП the modems included here 
are full-duplex modems; that is, they 
can send information in both direc- 
tions at the same time. This is done 
by splitting the available audio chan- 
nel bandwidth in half; one modem 
generates tones in the lower half and 
the other generates tones in the 
upper half. 

Depending on the modulation 
method, the modem takes | to 8 bits 
of information and modifies the car- 
rier tone in some specific way. Each 
group of bits is called a symbol. The 
data rate is defined as the number of 
symbols transmitted per second. Note 
that the true data rate of a modem is 
some percentage of the bit rate, since 
a symbol can contain several bits. 

The three modulation methods cur- 
rently in use with asynchronous 
modems are the Bell 103 standard 
(0-300 bps), the Bell 212 standard 
(1200 bps), and the CCITT V.22bis 
standard (2400 bps}. 

The Bell 103 method uses fre- 
quency-shift keying to send up to 300 


23 MODEMS 


BY STEPHEN SATCHELL 


An evaluation 


of modems and their ability 
to handle impairments 


bits per second in each direction. This 
system sends two tone frequencies: a 
lower-frequency tone for a one bit and 
a higher-frequency tone for a zero bit. 
The data rate is equal to the bit rate 
and can be any speed from O bits to 
300 bits per second. The bit rate may 
differ in each direction, although this 
is unusual. 

The Bel] 212 method uses differen- 
tial phase-shift keying to send 1200 
bits per second. Each symbol consists 
of 2 bits. For each symbol, the carrier 
wave is shifted four different amounts 
for each of the four possible dibit 
(2-bit) values: 00, 01, 10, and 11. The 
data rate is fixed at 600 symbols per 
second, or 1200 bps. 

The CCITT V.22bis method uses 
quadrature amplitude modulation to 
send 2400 bits per second. Four bits 
define each symbol, and the system 
uses both 12 values of phase shift and 
three amplitude levels to encode a 
symbol. As with the Bell 212 method, 
the data rate is fixed at 600 symbols 
per second and the bit rate is 2400 
bps. 


WHAT GOES WRONG 

Almost all modems work without er- 
ror when the communications chan- 
nel makes no changes to the modu- 
lated signal. Unfortunately, no tele- 
phone line is absolutely perfect. 
Moreover, the farther the signal has 
to travel, the greater the possibility of 
transmission imperfections. How 
modems cope with these imperfec- 
tions separates the good modems 
from the not-so-good ones. 


A number of specific im- 
perfections, called impair- 
ments by the telephone in- 
dustry, have been identified, 
and methods have been de- 
veloped to measure their 
magnitude. Impairments in- 
troduce errors by making the 
receiving modem's job of decoding 
the correct symbol difficult (or im- 
possibleJ. As the symbols become 
more complex, symbol corruption 
becomes easier. Thus, a connection 
that passes 300-bps data without er- 
ror can completely destroy 2400-bps 
data. 

To understand the source of par- 
ticular impairments, you must take a 
look at the telephone connection. 
When you make a call to a phone in 
the same or a neighboring telephone 
exchange, a simple circuit is created. 
The connection between the two 
phones and the telephone company's 
central office consists of a single pair 
of wires from each phone to the 
switches inside the central office. 

When you have to call a significant 
distance—100 miles or more—the tele- 
phone company will split your call in 
two. Instead of carrying both sides of 
the conversation on one pair of wires, 
the call goes on two pairs of wires. 
This simplifies amplifying the signal 
and improves the quality of long con- 
nections. Also, the two halves of the 
connection can be sent via long 
distance coaxial, microwave, satellite, 
or fiber optics with far fewer technical 
difficulties. 

Since the call is split, it is possible 
to have defects in one direction and 
not the other. This is especially true 
with calls that get routed into trans- 

(continued) 
Stephen Satchell (Satchell Evaluations, 16 
Searing Ave., Morristown. NJ 07960) Ras 
been active in computer product development 
and evaluation since 197). 
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mission systems that multiplex many 
calls into one very high-speed chan- 
nel. Digital transmission systems 
alleviate the problem a bit, but they 
introduce problems of their own. 

The main problem with modem 
testing in this type of environment is 
that you cannot depend on getting 
exactly the same call routing from call 
to cail. Thus, it is virtually impossible 
to apply exactly the same test condi- 
tions to each modem that you are 
testing. Even if you could. that does 
not help someone else decide which 
modem to buy, since they might have 
a completely different set of impair- 
ments with which to contend. 

To combat this problem, І built a 
telephone connection simulator using 
a Bradley Telcom Corporation 2A/2B 
line simulator, a reference modem (an 
AT&T Dataphone Il Set 2224B modem 
in loopback mode), a Hewlett-Packard 
4437A attenuator, passive hybrid 
splitters, and a Ramsa 8210 recording 
mixer (used to synthesize two line 
amplifiers). | generated test data using 
a BASIC program running on a Com- 
раа Portable (see figure 1). 

By using the impairment generators 
in the 2A/2B line simulator and check- 
ing for errors on the Compaq. | was 
able to stress the modems to discover 
just how much impairment they could 
take. For each modem, | took 79 
measurements per speed supported; 
thats 237 measurements for a 
2400-bps modem. The results are 
summarized in figures 2, 3, and 4. 
[Editors note: Figures 2. 3, and 4 use 
numbers to denote the 23 modems tested. See 
the box on page 257 for the product name, 
company name, and price of each тойет.| 

As a final check, | used the 1982/83 


Bradley 2А/2В 
(impairment 


generator) 


69 Hybrid transformers 
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End Office Connection Study (AT&T/ 
Bell Laboratories Technical Journal, volume 
63, number 9, November 1984) to set 
up a reasonable worst-case connec- 
tion that would test how the modems 
handled a mixture of impairments. 

Modem companies use equipment 
like this to check out new modem 
designs. According to applications 
notes provided by Bradley Telcom, 
you loop back the modem through 
the 2A/2B line simulator during 
testing so that the modem is sending 
itself data. No one really uses a 
modem this way, so a more realistic 
condition was to duplicate the user/ 
server relationship, with the server be- 
ing an AT&T 2224B modem. 

For impairments involving frequen- 
су, 1 focused on 20 Hz. 60 Hz, and 
120 Hz in the tests. The most com- 
mon frequency used by telephone 
operating companies to ring the tele- 
phone bell is 20 Hz. The power-line 
frequency in the US. is 60 Hz, while 
120 Hz is the frequency you get from 
a 60-H2 power line after you convert 
it to pulsating DC using a fullawave rec- 
tifier, as many electronic appliances 
do. (If 1 wanted to be international in 
scope, | would have also used 50 Hz 
and 100 HZ.) 

] conducted each impairment series 
four times. The first three times ] used 
no filtering and three different signal 
levels: —5 dBm (decibels referenced 
to 1 milliwatt), -15 авт, and 
—25 dBm. The fourth time | used a 
great deal of filtering at -5 dBm. The 
tests are described below. 


SENSITIVITY 
Sensitivity indicates the signal level re- 
quired for the modem to recognize 


Compaq Portable 


HP 4437A ботрдег 


(attenuator) 


VU meter 


> Channel of Ramsa 8210 mixer 


Figure |: The setup of test instruments used in this review. 
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the initial connection protocol and to 
make an error-free connection on a 
clean line (i&, one with no impair- 
ments) The results are shown in 
figures 2a, 3a, and 4a. The lower the 
result, the better; that means the 
modem can maintain the connection 
with a weaker signal. 


PHASE MODULATION 

If you look at an oscilloscope display- 
ing a sine wave that is experiencing 
phase modulation, the waveform will 
wiggle back and forth. Moderate 
amounts of phase modulation should 
not affect 300-bps operation. Since a 
1200-bps or 2400-bps symbol uses 
phase offsets, however, a certain 
amount of jitter will cause symbols to 
be decoded incorrectly. 

In this test ] measured the amount 
of phase modulation that the modem 
could tolerate before it began intro- 
ducing errors. | performed the test at 
the impairment frequencies of 20 Hz, 
60 Hz. and 120 Hz and recorded the 
minimum and maximum tolerances 
(see figures 2b, 3b, and 4b). In this 
case (and in all the following tests ex- 
cept Error Count), a modem with high 
ratings was able to tolerate greater 
amounts of phase modulation before 
introducing errors. (In this test and the 
following test, the maximum modula- 
tion that the line simulator could pro- 
duce was 90 degrees.) 


AMPLITUDE MODULATION 

Amplitude modulation tests how the 
modem rejects periodic fluctuations 
in signal level. It is the same as turn- 
ing the volume control on the signal 
back and forth at a specific frequen- 
су. І checked how far 1 could go at the 
three frequencies of 20 Hz, 60 Hz, 
and 120 Hz and recorded the mini- 
mum and maximum tolerances, as 
shown in figures 2c, 3c, and 4c. A 
modem with high ratings could 
tolerate more amplitude modulation 
without introducing errors. 


WHITE NOISE 

White noise is the hiss you hear on 

long-distance telephone calls. As this 

gets louder in relation to the signal, 

the receiving modem may confuse 

the noise for part of the signal. | 
(continued) 
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PRODUCT INFORMATION 


The numbers preceding the products 
correspond to the numbers in figures 


2. 3, 


and 4. All modems are 300/1200 


bps except those marked with an 
asterisk, which also support 2400 bps. 


ar 


м2 RJ 


7. 


8. 
*9. 


10. 


“11. 2400 Plus 


. 212AHC 
. 212AH* 


. FasTalk 1200 


. КМ12005 


. Smartmodem 1200 


Model 2233 $445 
Codex Corp. 

20 Cabot Blvd. 

Mansfield, MA 02048 


(800) 446-6336 


$295 
$295 
CTS Fabri-Tek Inc. 

Datacomm Products Division 
6900 Shady Oak Rd. 

Eden Prairie, MN 55344 

(800) 328-6104 


5450 
Universal Data Systems inc. 
5000 Bradford Dr. 

Huntsville AL 35805 

(800) 663-2252 


5299 
Kyocera International Inc. 

8611 Balboa Ave. 

San Diego, CA 92123 

(800) 235-1222 


$599 
Hayes Microcomputer Products 
PO. Box 105203 

Atlanta, GA 30348 

(404) 441-1617 


Maxwell 1200V 
Racal-Vadic 

1525 McCarthy Blvd. 
Milpitas, CA 95035 
(BOO) 482-3427 


MultiModem 
MultiModem224 
Multi-Tech Systems Inc. 
82 Second Ave. SE 

New Brighton, MN 55112 
(800) 328-9717 


Smart-CAT Plus 
Novation Inc. 

20409 Prairie St. 
Chatsworth. CA 91311 
(818) 996-5060 


$295 


$399 
5699 


5495 


5695 
Ven-Tel Inc. 

2342 Walsh Ave. 

Santa Clara, CA 9505I 

(408) 727-5721 


*12. 


13. 


*|4. 


15. 


aa 


*]8. 


. IntelliModem EXT 


. OmniTel 1200 


. Model 4000 
“21. 


Courier 2400 5699 
USRobotics Inc. 

8100 McCormick Blvd. 

Skokie, IL 60076 


(312) 982-5010 


Rainbow 12005А $199 
INCOMM Data Systems Inc. 

115 North Wolf Rd. 

Wheeling, IL 60090 

(312) 459-8881 


Model 2400V 
Racal-Vadic 
(See address at number 7.) 


OZ Guardian Model 533 $750 
Tri-Data 

505 East Middlefield Rd. 
Mountain View, CA 94043-4082 
(415) 969-3700 


$595 


$499 
BIZCOMP Corp. 

532 Mercury Dr. 

Sunnyvale, CA 94086 

(408) 733-7800 


Smartmodem 2400 5899 
Hayes Microcomputer Products 
(See address at number 6.) 


MultiModem224E 
Multi-Tech Systems Inc. 
(See address at number 8.) 


$749 


$299 
OmniTel Inc. 

5415 Randall Place 

Fremont, CA 94538 

(800) 654-2785 


$499 
Model 4024 $750 
AT&T Information Systems 

225 Littleton Rd. 

Morris Plains, NJ 07950 


(800) 247-1212 


22. Cermetek Security Modem $595 


"23. 


Cermetek Microelectronics Inc. 
1308 Borregas Ave. 

Sunnyvale, CA 94088 

(800) 862-6271 


2424 AD 
CTS Fabri-Tek Inc. 
(See address at number 2.) 


$395 


* Since this review was completed, 
the manufacturer has discontinued 
this madel. 
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INN 


Enclosures 
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& 

5-100 

SYSTEMS. 


8 inch 
5 inch 
3 inch 


CUSTOMIZING : 
AVAILABLE 


Call or write 
for free 
catalogs 
and 


ШЕШШ Д 


—lNI CORAN 


RESEARCH CORPORATION 


8620 Roosevelt Ave. е Visalia, CA93291 


209/651-1203 


TELEX 5106012830 (INTEGRAND UD) 


EZLINK 62926572 


We accept BankAmericard/VISA 


and MasterCard 
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(a) Sensitivity (dB) 


tested how much white noise each 
modem could tolerate at the various 
signal levels and recorded the point 
at which the modem began introduc- 
ing errors. The results are shown in 
figures 2d, 3d, and 4d. A modem with 
high ratings could tolerate white noise 
better than one with low ratings. 


IMPULSE NOISE 
Impulse noise is a transient pulse or 
spike caused by lightning. relays, or 
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REVIEW: 23 MODEMS 


300 bps 


1 12 13 14 15 


repairs, among other causes. You hear 
this as a short "pop" on long-distance 
calls. 

1 generated an impulse 5 times per 
second and measured the impulse 
level the modem could tolerate at the 
various signal levels. The test results 
are shown in figures 2e, 3e, and 4e. 
Once again, the higher the rating, the 
better. Note that 100 dBrn (decibels 
above reference noise) is the 
maximum that the 2A/2B can gener- 


16 17 18 


16 


Figure 2: Results of the tests performed on the 23 modems operating at 300 bps. See text for description of the 
tests, Generally, the higher the rating. the better, except for the Sensitivity and Error Count tests, in which the better 
modems have the lowest ratings. 
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19 20 21 22 23 
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20 21 22 23 


ate. This measurement is equal to 
10 dBm. 


GAIN HIT 

A gain hit is a change in the level of 
the received signal for anywhere from 
4 milliseconds up to hours. On a long- 
distance call, a gain hit sounds like 
someone has turned down a volume 
control and (maybe) brought it back 
up. | measured the maximum dip the 
modem could stand before it began 


(e) Impulse Noise (dBrn) 


1 2 3 4 
100 = = р 


(f) Gain Hit (dB) 
2 3 4 


2 3 


introducing errors by using two dif- 
ferent rates of change in gain. In the 
first test I effected the gain change in 
20 milliseconds; in the second I took 
2 milliseconds to go from one level 
to another. Duration of the hit was 
100 milliseconds, and | started a hit 
every 200 milliseconds. 

The results are shown in figures 2f, 
3f. and 4f. The maximum gain hit that 
the 2A/2B could generate was 20 dB 
(decibels). Modems that rate highly in 
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300 bps 


7° 12 13 М 


this test are more likely to continue 
working reliably in situations where 
gain hits are common. 


PHASE HIT 

A phase hit is a change in the phase 
of the received signal. similar to the 
change in level of a gain hit. | used the 
same intervals as in the tests for gain 
hit and recorded the maximum and 
minimum amount of phase shift that 
the modem could stand before intro- 


17 18 


22 23 


18 19 20 21 


19 20 21 22 23 


20 21 22 23 


18 19 20 21 22 23 


ducing errors (see figures 2g. 3g, and 
4g). The maximum phase hit that the 
2A/2B could generate was 150 
degrees. 


ERROR COUNT 

Error count is the number of errors 
recorded for each speed the modem 
supports. | set up the line simulator 
for filtered frequency response. a 
signal level of —15 dBm. 10 degrees 


(continued) 
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REVIEW: 23 MODEMS 


Figure 3: Results of the tests performed on the 23 modems operating at 1200 bps. See text for description of the 
tests. Generally, the higher the rating, the better, except for the Sensitivity and Error Count tests, in which the better 
modems have the lowest ratings. An asterisk indicates that a modem was unable to maintain a connection at some 
impairment levels, as reflected in the minimum value reported. 


(a) Sensitivity (dB) 


of phase modulation at 60 Hz, 2 per- 
cent (—33 dB) of second- and third- 
order harmonic distortion, white 
noise output of 55 dBrn (a signal-to- 
noise ratio of 35 dB), and gain hits of 
2 dB and phase hits of 10 degrees at 
5-second intervals with a 2-millisec- 
ond rise and a 100-millisecond dura- 
tion. | counted errors for 2 minutes. 
When an error occurred, the test pro- 
gram stopped and waited for no bits 
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5 


1200 bps 


"1 12 13 14 


for about # second before resuming 
pattern transmission. This ensured 
that the modem had recovered from 
the last error. The results are shown 
in figures 2h. 3h, and 4h. In contrast 
to most of the other tests, the lower 
the rating here, the better. 


CONCLUSIONS 
The rigorous testing | employed re- 
vealed differences between modems 


19 20 


17 18 


that simple “use testing” did not find. 
For example when | tested the 
USRobotics Courier 2400 modem for 
another publication, ! didn't perceive 
that 300-bps operation was more sen- 
sitive to line impairments than 
1200-bps operation. This proved to 
be true for four other modems | 
tested. 

The AT&T Model 4024 stood out 
clearly as the top modem. Although 


(в) Impulse Noise (dBrn) 


100 


80 


4 85 


(h) Error Count 
1 3. 3 


the Model 4024 fared well in most of 
the tests, the bottom line in data 
transfer is the error count, and the 
Model 4024 showed the lowest error 
Count at 2400 bps, as shown in figure 
4h. The Ven! 2400 Plus came in with 
the next lowest error count. 

At 1200 bps, a number of modems 
ignored the simulated bad connection 
and had no errors at all (see figure 
3h). 1 then looked to see how each 
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1200 bps 


modem stood up to impairments. On 
this basis, | selected these as the top 
five modems for 1200-bps transfers: 
the AT&T Model 4024, the Ven-Tel 
2400 Plus, the AT&T Model 4000, the 
MultiTech MultiModem224E, and the 
IntelliModem EXT. All five modems 
were able to withstand the more 
severe impairments and excelled at ig- 
noring at least one. 

The error count results also add fuel 


22 23 


жалама 


теттетг 


евна зит 


Фъччона 


LIII 


19 20 21 22 23 


17 18 


17 


18 


19 20 21 22 23 


to the controversy over whether 
CCITT V.22bis (2400-bps) modems 
can work. According to my test setup, 
the CCITT V.22bis modems performed 
miserably. (The CTS 2424AD, for ex- 
ample, could not make a clean con- 
nection at 2400 bps with any attenua- 

tion of the signal.) 
Still, users report having good luck 
using these modems at 2400 bps over 
(continued) 
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REVIEW: 23 MODEMS 


Figure 4: Results of the tests performed on {йе 23 modems operating at 2400 bps. See text for description of tfe 

tests. Generally, the higher the rating, the better, except for the Sensitivity and Error Count tests, in which the better 
modems have the lowest ratings. An asterisk indicates that the modem was unable to maintain a connection at some 
impairment levels, as reflected in the minimum value reported. 


(a) Sensitivity (dB) 


1 9 1 12 
100 


(c) Amplitude Modulation (percent) 


9 п 12 14 17 


significant distances. The 1982/83 End 
Office Connection Study, upon which 
| based the worst-case Error Count 
test, analyzed 6500 directly dialed 
long-distance calls among 20 loca- 
tions. In that study, over 95 percent 
of the medium-distance connections 
had better measurements (i.e., fewer 
impairments) than my setup. 

Had | selected values such that 50 
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(e) Impulse Noise (dBrn) 


2400 bps 
21 
(f) Gain Hit (dB) 
1 9 
18 21 1 9 


200 


1 


50 


percent of the connections showed 
better measurements, ] suspect the 
2400-bps modems would have had 
lower error counts. This conclusion is 
based on the single-impairment stress 
tests. 

This survey did not test sensitivity 
to radio frequency interference (RF) 
from AM. FM, TV, CB, and other trans- 
mitters. Depending on how bad the 


(д) Phase Hit (degrees) 


(h) Error Count 


12 


12 


i2 14 


RFI problem is, it can be extremely 
tedious trying to trace down an inter- 
mittent problem. 

І make no claim that this is the 
perfect evaluation for modems. | 
welcome advice from all quarters to 
improve my methods. 

Editor s note: 1f you would like more details 
on the setup of these tests, please send all com- 
ments and questions directly to the author. m 
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FileClerk’ 


Lott 12-3 


She loves filing and 
quickly finding 
your spreadsheet files. 


She works closely with 
accountants, 


bookkeepers, 
managers, and others. 


She files Lotus 1-2-3 
spreadsheets on a hard disk, 
simply organized in its own 
file drawer. The drawer 
holds your folders and files 
... all in a comfortable 
office environment that lets 
you think about your work 

-- and not about DOS. She 
helps you file and find 
massive amounts of company, 
division and department 
Spreadsheet data on a 

hard disk ... eliminating 
the floppy maze. 
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files. 
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UNLOCK 
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Copy Protection 


RUNS YOUR SOFTWARE ON ANY HARD DISK 


UNiock “copying” disk allows you to 
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fectly, as do copies of these copies. 
UN!ock copies run on any hard disk, 
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REVIEW 


PASCAL FOR THE IBM PC 


in this review | will survey 
four Pascal packages for the 
IBM PC: Microsofts MS- 
Pascal, Pecan Software Sys- 
tems’ enhanced version of 
UCSD Pascal, Prospero Soft- 
ware's Pro Pascal, and 
MetaWare's Professional 
Pascal. Information on Borland's 
Turbo Pascal is taken from "Turbo 
Pascal 3.0" by Mark Bridger (Febru- 
ary BYTE) and is included only in the 
comparative tables and in the bench- 
marks. 


MS-PASCAL 

The three-pass MS-Pascal version 3.31 
compiler from Microsoft lets you in- 
clude compiler directives in the 
source program or type them on the 
DOS command line while invoking the 
first pass. There is no built-in editor 
in the system. The second and third 
passes are invoked from DOS without 
any parameters and use files created 
ру previous passes. You can initiate 
the compile and link process from a 
DOS batch file. 

The current versions of Microsoft's 
C. FORTRAN, and Pascal compilers 
allow the interlinking of object code 
files among them. The linker comes 
with its own set of directives that af- 
fect such linking and code-generation 
processes as memory allocation, 
overlay manipulation, and the use of 
a default library name. If you are link- 
ing programs that have considerable 
floating-point operations. you can 
select from a number of floating-point 
support libraries to consistently use 
or ayoid the 8087 chip, the IEEE float- 
ing-point standard, or an alternative 
representation (see table 1). 

MS-Pascal supports the standard 
data types (boolean, char integer and 
real. It has five integer subtypes: 
short integer (-127 to 127), byte (0 to 
255), standard integer (-32,768 to 


BY NAMIR CLEMENT SHAMMAS 


Which one you choose 
depends on your specific needs 


and experience 


32,767), the unsigned integer word (0 
to 65,535), and the long integer4 
(from minus to plus 2 billion). Float- 
ing-point types include the standard 
real, the explicit single-precision real4, 
and the double-precision real8. 

The single and multidimensional 
super array data types have unde- 
fined upper bounds When you 
declare a variable in the var section, 
you must specify the upper array 
bound. Pointers to super arrays, how- 
ever, might delay specifying the upper 
limit until the new() procedure is 
caled. This procedure allocates 
dynamic data structures and should 
define the upper array limits. The pre- 
defined functions upper() and 
lower( ) allow program access to these 
limits. 

There are two types of strings: string 
variables, which may vary in length 
from | to 32K bytes (no default), and 
Istring variables, which may contain 
up to 256 characters. The difference 
between them is due to their internal 
data structures: a string is simply an 
array of characters, while an Istring 
contains a length field followed by a 
string of characters. 

Numeric constants in MS-Pascal can 
be of any base from 2 to 36, enabling 
the use of binary, octal, decimal, and 
hexadecimal constants. You can also 
define constants by using expressions 
that involve other previously declared 
constants or as array or record struc- 
tures (see table 2). 

MS-Pascal also implements the 
value section, a program area in 
Which you can initialize defined vari- 


ables and assign each of 
them one or more attributes 
to instruct the compiler on 
how to handle and store 
them and how to define their 
status between routine calls. 

The compiler supports the 
standard Pascal for... do 
while, and repeat . . . until loop con- 
structs as well as two additional loop 
control statements. The break state- 
ment provides an exit from the cur- 
rent loop, while cycle lets you skip the 
rest of the current loop iteration and 
resume processing at the next itera- 
tion. 

MS-Pascal also supports the stan- 
dard if and case constructs, and case 
is extended by the catch-all otherwise 
clause. Conditional (Boolean) expres- 
sions are evaluated sequentially. The 
tested expression is written as a series 
of and then or or else subtests. Once 
an and then subtest is found to be 
false, the remaining subtests are not 
evaluated. Similarly, once a subtest in 
an or else clause is found to be true, 
further evaluation is terminated. 

Functions and procedures can con- 
tain attributes that direct compiler- 
generated code. These include for- 
ward (for forward referencing), extern 
and public (for external referencing). 
origin (for subprogram addressing). 
fortran (for multilanguage interfacing), 
interrupt (for hardware interfacing), 
and pure (for optimizing). MS-Pascal 
also contains a large library of func- 
tions and procedures that provide 
such services as data-file system ac- 
cess, dynamic variable allocation, 
data conversion, mathematical func- 
tions, extend- and system-level] intrin- 
sics, string manipulation. heap man- 

(continued) 
Namir Clement Shammas (4814 Mill Par& 
Court, Glen Allen, VA 23060) is a freelance 
writer and columnist for several microcom- 
puting magazines. 
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agement, and semaphore routines. 
There are no routines to support high- 
resojution graphics, cursor and screen 
control, or windows, but such support 
is available elsewhere. 


MS-Pascal version 3.31 


Type 
Language compiler 


Company 

Microsoft Corporation 
16011 Northeast 36th Way 
РО. Box 9097017 
Redmond, WA 98073-9717 
(800) 426-9400 


Format 
Two double-sided, double-density 
54-inch disks 


Computer 

IBM PC, PC XT, or PC AT with PC-DOS 
2.0 or later, 256K bytes of memory, and 
two floppy disk drives; 8087 math 
coprocessor chip optional 


Documentation 

Two three-ring manuals: a 359-page 
user's guide and a 392-page reference 
guide 


Price 
$300 


Pro Pascal version 2.14 


Type 


Language compiler 


Company 

Prospero Software 

190 Castelnau 

London SW13 9DH, U.K. 
Telephone: 01-741 8531 


Format 

Two double-sided, double-density 
54-inch disks; PC-DOS 2.0-compatible 
disk format 


Computer 

IBM PC, PC XT, or PC AT with a 
minimum of 80K bytes of memory and 
200K bytes of disk storage; 8087 math 
coprocessor chip optional 


Documentation 
220-page three-ring manual 


Price 
$390 
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The language supports readable 
ASCII and binary data-file structures. 
MS-Pascal has three file access 
modes: sequential, direct (random ac- 
cess), and terminal (similar to sequen- 


UCSD Pasgal version 4.2.1 
Type 


Language compiler and environment 


Company 

Pecan Software Systems Inc. 
1410 39th St. 

Brooklyn, МҮ 11218 

(800) 637-3226 (outside NY) 
(BOO) 457-3226 (NY only) 


Format 

Three double-sided, double-density 
514-inch disks; PC-DOS 2.0-compatible 
disk format 


Computer 

IBM PC, PC XT, or PC AT with a 
minimum of 128K bytes of memory, two 
double-sided disk drives, monochrome 
or color display, graphics adapter, and 
PC-DOS 2.0 or later; 8087 math 
coprocessor chip optional 


Documentation 
594-page bound manual 


Price 
$9995 


Professional Pascal version 2.5 


Type 


Language compiler 


Company 

MetaWare Inc. 

412 Liberty St. 

Santa Cruz, CA 95060 
(408) 429-6382 


Format 
Seven double-sided, double-density 
5'/-inch disks 


Computer 

IBM PC, PC XT, or PC AT with 227K 
bytes of memory, a minimum of 1.5 
megabytes of hard disk storage (2.5 
megabytes recommended), and PC- 
DOS 2.0 or later, 8087 math 
coprocessor chip optiona! 


Documentation 
500-page three-ring manual 


Price 
$595 


tial but used with printers and 
terminals). 

MS-Pascal provides support for 
modular program development 
through modules (programs that have 
no body but contain functions and 
procedure declarations) and units 
(more evolved libraries composed of 
the interface and implementation sec- 
tions). The interface section declares 
the exported routines by the unit. It 
also contains the constants, types, 
variables, procedure and function 
headings, and optional unit ini- 
tialization. The implementation sec- 
tion contains the complete routine's 
definition as well as those of local 
routines (see table 2). 


UCSD PASCAL 

UCSD Pascal version 4.2.1, with its en- 
vironment and operating system, runs 
on top of the MS-/PC-DOS operating 
system. You use the PSYSTEM.COM 
file to boot the p-System; however, the 
MS-DOS DIR command won't catalog 
the contents of p-System volumes. 
The environment consists mainly of 
the built-in editor, compiler, linker, 
filer, DOS files, assembler, debugger. 
monitor, and program driver. 

The Edvance editor is a single-file 
built-in editor. Beyond the normal cur- 
sor movement, text modification, and 
text formatting capabilities, the editor 
has two buffer-rmanagement com- 
mands to extend the file buffer and 
write parts of it to a disk file. The 
editor lets you create a new function 
or macro by recording a sequence of 
keystrokes. Moreover, the program 
can read such functions from the text. 
Nested editing is also permitted. 

The UCSD Pascal compiler trans- 
lates source code into either p-code 
(by default) or native code (by using 
a compiler directive). You can include 
a number of directives in the source 
code to permit actions such as con- 
ditional compilation, I/O checking, in- 
dex range checking, determination of 
single- or double-precision floating- 
point representation, or quiet com- 
pilation to prevent displaying compila- 
tion progress information. Other ver- 
sions of the compiler produce code 
using the 8087 chip and a library that 
supports BCD math. When the com- 
piler detects an error, you can choose 
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from a number of alternate courses 
of action such as resuming compila- 
tion to catch more possible errors, 
halting the compiler, invoking the 
editor to point to the offending text 
location, and sending the error mes- 
sages to the printer. 

The linker enables you to link as- 
sembly language routines into a 
UCSD Pascal compilation. You can 
also link native code routines to- 
gether. When you compile a source 
program into executable code, you 
need not explicitly invoke the linker: 
the compiler will automatically call it 
(see table 1). 

The standard scalar data types 
(boolean, char, integer, and real) are 
supported. Long integers are available 
and can be defined as іпіедег[л). 
where n is an unsigned integer rep- 
resenting the number of digits to a 
maximum of 36. You can use real data 
types as single- or double-precision 
numbers, depending on the compiler 
directive invoked. UCSD Pascal also 
has predefined string data types with 
default and maximum lengths of 80 
and 255 characters, respectively (see 
table 2]. 

Procedures and functions can use 
the forward attribute for forward ref- 
erencing, passing parameters by value 
or reference. The language supports 
conformant single- and multidimen- 
sional arrays. The lower and upper 
range of each array dimension is 
assigned to variables whose type is 
indicated after the range expression 
in the form array [iow . . . high;type] 
of type. Within the functions and pro- 
cedures, you access the array limits 
through the upper() and lower( ) 
special variables. The language also 
implements loops and decision- 
making constructs without language 
extensions. 

UCSD Pascal supports single micro- 
processor pseudoconcurrent pro- 
cesses. These processes must be 
global to the program and cannot be 
declared within other procedures and 
functions: nested processes are not 
allowed. You use the procedure start 
to initialize each concurrent call. Each 
process triggered must have a pro- 
cessid. priority, and stack size as- 
signed to it. Process synchronization 
is carried out by using the predefined 


Table 1: General information about the four compilers discussed, as well as 
Borland's Turbo Pascal. 


MS- 

Pascal 
Version 3.31 
Native code Yes 
P-code No 
Number of passes 3 
Linker Yes 
Assembler NO 
Debugger No 
Built-in editor No 
Syntax-oriented editor N/A" 


Requires hard disk to run No 
Price $300 


*Not applicable. 


UCSD Pro Professional Turbo 
Pascal Pascal Pascal Pascal 
4.2.1 2.14 25 3.0 
Yes Yes Yes Yes 
Yes No No No 

1 3 1 1 

Yes Yes No No 
Yes No No No 
Yas Yes Yes No 
Yes No No Yes 
No М/А” М/А" Мо 
Мо Мо Yes Мо 
$99.95 $390 $595 $69.95 


type semaphore and a number of 
predefined procedures. A semaphore 
monitors the number of processes 
waiting in a queue and an integer 
count. The seminit procedure ini- 
tializes the semaphore and the count 
number. You use the procedures 
signal and wait for interprocess syn- 
chronization: both take a semaphore 
as an argument. A concurrent process 
can associate hardware interrupts 
with a semaphore using the pro- 
cedure attach. 

The compiler allows both sequential 
and random access binary-formatted 
ШО operations, but only sequential 
ASCll-formatted file structures are 
permitted. Untyped file I/O is sup 
ported, block I/O is performed 
through blockread and blockwrite, 
and device I/O is also implemented. 

UCSD Pascal contains five units that 
perform a variety of important tasks 
including advanced screen control, 
|) redirection and program chaining, 
turtle graphics, accessing [BM PC 
hardware features, PC-DOS file access, 
and data segment access. 


PRO PASCAL 

Of the four packages reviewed, Pro 
Pascal version 2.14 adheres most 
closely to the ISO standard Pascal, but 
with a number of language exten- 
sions. The main package components 
include a compiler, linker, symbolic 
debugger. and librarian: the com- 
рйег5 components include two utili- 
ty programs, a cross-reference gen- 


erator, and a configurator. It has no 
built-in editor. 

To select a library for inclusion in a 
compilation, you must first make a 
copy of it and name that copy 
PASLIB.AOBJ. The three-pass Pro Pascal 
compiler automatically chains to the 
linker if it finds the PASLIB.OBI library. 
Otherwise you must explicitly link the 
Object code file with a selected library. 
You use a linker switch to perform 
selective linking with only those 
routines that are referenced in the 
program. You can invoke the linker— 
or the compiler—in its interactive 
mode by not entering an object file- 
name. In addition to prompting for 
the object filename, the linker will also 
ask you a number of questions con- 
cerning stack size, creation of a 
module map, a public and external 
routines map, a segment map, and 
overlays. The four available run-time 
libraries correspond to the four possi- 
ble combinations of supporting small 
or large memory models and running 
with or without 8087 support (see 
table 1). 

Pro Pascal supports the following 
basic data types: boolean, char, in- 
teger. real, long real, and string. The 
integers are implemented as long in- 
tegers with values ranging from minus 
to plus 2 billion. Long reals have a 
wider value range (1.1739* to 3.6%) and 
use ló-digit precision; reals have 
7-digit precision and range from 5.97? 
to 6.828; strings have a maximum size 

(continued) 
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Table 2: A comparison of tRe various available data types, program components, 


and special features. 


Binary constants 
Octal constants 
Hexadecimal constants 
Structured constants 
Short integers 
(7127 through 127) 
byte (0 through 255) 
Unsigned integers 
(0 through 65,535) 
Long integers 
address 
Absolute variables 
DOouble-precision reals 
BOB7 support 
BCD reals 
Extended reals 
Enumerated types 
Subrange types 
Set types 
Open arrays 
Contormant arrays 
Procedural types 
Functions return 
structures and arrays 
Maximum string size 
Bit/byte manipulation 
Byte/character 
manipulation 
case with else clause 
Concurrent processes 
DOS call 
High-resolution graphics 
lterators and extended 
for icops 
In-line machine code 
Interrupts 
Labeled loops 
Macro preprocessor 
Procedure/function 
parameters 
Screen/cursor control 
String manipulation 
User-definable operators 
Window support 
64K-byte code/data limit 
Chaining 
Export abstract data 
types 
Modules 
External routines 
include files 
Overlays 
Segmentation 
unit libraries 


“Аса function. 


MS-Pascal 


Yes 
Yes 
Yes 
Yes 


Yes 
Yes 


UCSD 
Pascal 


No 
No 
No 
No 


No 
No 


No 
Yes 
No 
No 
Yes 
Yes 
Yes 
No 
Yes 


? Option available through a special version. 
* Feature available through pointers. 


* Limited to strings. 


5 Imported from externa! available libraries. 
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Pro 
Pascal 


No 
No 
Yes 
No 


No 
Мо 


Мо 
Yes 
Yes! 
No 
Yes 
Yes 
No 
No 
Yes 
Yes 
Yes 
No 
No 
No 


Мо 
2ББ 
Мо 


Мо 
Yes 
NO 
Yes 
No 


No 
No 
No 
No 
NO 


Yes 
No 
Yes 
No 
No 
No 
Yes 


No 
Мо 
Yes 
Yes 
Yes 
Yes 
No 


Professional 
Pascal 


Yes 
Yes 
Yes 
No 


No 
No 


Yes 
Yes 
Yes! 
Yes 
Yes 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
No? 
No 
Yes 


Yes 
64K 
Yes 


Yes 
Yes 
No 
Yess 
No 


Yes 
No 
Yes 
Yes 
Yes 


Yes 
No 
Yes5 
Yes 
No 
No 
No 


Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 


Turbo 
Pascal 


No 
No 
Yes 
Yes 


of 255 characters. Pro Pascal uses the 
usual string-manipulation routines 
and supports the FORTRAN-like com- 
mon declaration to make variables 
available to other segments (see table 
2). 

Functions and procedures follow 
ISO standard Pascal. Thus, you can 
pass parameters by value or by refer- 
ence; Pro Pascal also supports func- 
tional and procedural parameters. The 
compiler contains the forward and ex- 
tern directives and has additional pro- 
cedures and functions including rou- 
tines to chain programs, link overlays, 
PEEK, and POKE. It also supports 
standard loops and decision-making 
constructs. The case statement allows 
the otherwise clause. 


A special library of external routines 
performs port I/O, makes calls to the 
operating system, and lets you per- 
form error handling. The compiler has 
procedures that help a "parent" pro- 
gram start executing a “child” pro- 
gram. While the child program is run- 
ning, the parent program is on hold. 
When the child program terminates, 
the parent program can resume ex- 
ecution. You can have nested chiid 
processes, and there are procedures 
to terminate those processes and free 
the mernory space they used. 

Like other Pascal implementations, 
Pro Pascal supports ASCII and binary 
file structures and has random and se- 
quential access for binary-formatted 
files and sequential access for text 
files, It also allows an applications pro- 
gram to append data to the end of an 
existing sequential file. Other routines 
let an applications program rename 
and delete a file, return a files file- 
control-block address, and verify a 
filename. 


PROFESSIONAL PASCAL 
Professional Pascal version 2.5 has 
some interesting language extensions 
influenced Бу Ada and Modula-2. it 
supports the 8087 chip and includes 
a number of utilities to handle various 
tasks such as console I/O, heap man- 
agement, interrupts, sorting. string- 
manipulation procedures, and oper- 
ating system services. It requires a 
hard disk and has no built-in editor. 
You can choose from five memory 
(continued) 
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Choose from a family of 4 кР -- the 1200 baud modems at $139 & $149, 
and the 2400 baud modems at $299 - that offer unbelievably great 
performances and make you wonder why everyone else charges so шнен! 
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tate ПА ку V UA D ug пао ма, 


You can be sure that the Qubie' family of modems 
are of good stock. Our latest editions, the 24001 
Internal Modem Card and 2400E External Modem 
are proof positive what good breeding can 
accomplish. These state-of-the-art modems are 
CCITT V.22/V.22 bis, Bell 212A Compatible, and 
2400/1200/600/300/110 bps. 


Our modems are fully compatible with all Hayes 
software commands. Software packages such as 
Crosstalk, Smartcom II, and Sidekick will work 
flawlessly. Both the 24001 and 2400Е are equipped 
with Automatic Adaptive Equalization which 
automatically adjusts to the telephone line and 
intrans performance and decreases the error 
rate. 


The 2400I Internal Modem Card fits into any 
expansion slot, as it is a compact half-card 
modem. It's designed specifically to operate in the 
IBM Personal Computer PC/XT/AT family and 
compatible computers. The rear panel has two 
RJ-11C modular telephone jacks for the telephone 
line and the telephone set. The modem can be set 
for COM1 or СОМ2. The 24001 modem allows 
asynchronous communications with remote com- 
puters and other data terminal equipment over 
standard voice grade telephone lines. The 2400E 
External Modem offers the user asynchronous or 
synchronous communications. The 2400E is en- 


No Risk Guarantee 
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Н you are not completely satisiiad with your purchase, уси may return il 
within 30 дауа of purchase for a complete Calin including the cost to 
send it back. If you сап get any daaler or competitor to give you the same Me 
Ез buy both E return the one you don't like. 


For fastest delivery, = cashier's check, money order, or order x 
ManterCard/ Visa. Personal Checka allow 18 daya to clear. Compan 

purchase orders accepted, call for prior authorization. баата таа 
add 6% galea tax. 
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closed in a slimline plastic enclosure. The front 
panel displays the eight modem status indicator 
lights. It works on any computer or terminal with 
an RS-232C serial port. 


Not to be forgotten are our 300/1200 baud 
modems. The Internal Modem Card is designed 
for the PC, PC/XT and most compatibles; it 
occupies one full length slot and the internal 
speaker lets you know the call progress. Ап 
RS-232 serial port is standard, COM1 or COM2; 
you can use the port for other peripherals when 
the modem is not being used. Our External stand 
alone modem can be used with any computer or 
terminal which utilizes an RS-232C serial port. It 
also comes with 8 status indicator lamps and a 
snap off front panel that allows for quick setting of 
the switches for all types of communication 
packages. At $139 and $149, these are the best 
price/performance modems for most commu- 
nications. 


Everything, if it's à Qubie' supported product. We 
at Qubie' stand behind what we sell. Our 30-Day 
"No Risk Guarantee", our one year warranty and 


48 hour turnaround on warranty repairs are proof 
that our products are of the highest quality. 
507 Calle San Pablo 
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Inside California Outside California 


805-987-9741 800-821-4479 
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* Interchangeable ОМА. port address 
and interrupt 


ACCELERATOR 80286 
TURBO BOARD 


ә Runs with ІВМ PC, XT and 
compatibles 
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models of the compiler. depending 
on the size of your source programs. 
You can invoke compiler directives 
either directly from the DOS level or 
as Ada-like pragmas (directives 
embedded in the source text). Profes- 
sional Pascal has no linker of its own 
and uses Microsofts; however, a 
macro preprocessor is available (see 
table 1). 

Professional Pascal supports all the 
standard Pascal data types as well as 
the following scalar types: cardinal, or 
unsigned integer (inspired by 
Modula-2), long integer, and long and 
extended real. Thus, three floating- 
point types are provided. While their 
actual precision is machine-depen- 
dent, it can be expressed as real < = 
longreal « = extreal. Strings have a 
maximum size of 65,535 characters. 
When you declare string variables, 
you must define their corresponding 
sizes in parentheses. This requirement 
is dropped when you declare string- 
typed parameters in the formal argu- 
ment lists of procedures and func- 
tions. Thus, routines can handle 
strings of varying lengths. 

Numeric constants can be repre- 
sented in nondecimal bases: The 
available range is from 2 to 16, thus 
enabling the use of binary, octal, and 
hexadecimal in addition to decimal 
and constants. You can also use con- 
stant expressions wherever constants 
are expected (see table 2). 

You can initialize variables in a value 
section, which is similar to MS- 
Pascal's. The compiler offers typecast- 
ing, a C feature, to direct the data type 
of an expression. It is useful for con- 
trolling the results of expressions in- 
volving different types of integers. You 
can retype variables with an external 
pseudofunction that helps to get 
around Pascal's strong typing. Expres- 
sions can contain the assignment 
operators, thus permitting multiple as- 
signments such as x :2 y := 1.23 
among compatible types. There are 
also many operators for pointers and 
addresses including addition, subtrac- 
tion, and a set of logical comparison 
Operators (=,<>,<,>,>=,<=). 
The declaration block is borrowed 
trom Ada and allows you to declare 
temporary variables inside the body 

(continued) 
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Turn Your Basic PCOr XT 
With A Qubie' XT Kit. Our 1-2 Punch Lets 

You Create T he Ultimate (And Affordable) 
Enhanced AT. 
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АТЕ-1 ВТ42 & AT4XAPius (31А) 51089 
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,ATE-3 BT42 А ATAKA Plus ) 51 

42 Megabyte Drive, Runs All Popular AT 

doe 40 Manc. Access Time, Voice Coll 
van Heads With Clossd Loop Servo Posi- 

бора Full-Height Unit, Heads Automatically 


Your AT is no toy -- it's a serious piece of 
computing equipment which requires the 
finest in peripherals to unleash its power 
and potential. Qubie' ATKits are the 
solutions to turning an unenhanced IBM 
AT or compatible into a supercharged 
system which will run circles around the 
IBM "Enhanced" Models. 


А powerful AT needs a hard disk with 
the capacity and the speed to supply 
data fast. Our BT42 hard drive has a 
formatted capacity oí 42 megabytes and 
30 msec. access time. Also included is 
the "Dreamboard" -- the AT4X4Plus. It 
has up to 4 megabytes available, a 
parallel and serial port standard, with 3 
more serial porta optional. 


Savvy buyers have long been aware that 
they can save money by buying a 
single-drive PC or XT and add their own 


No Risk Guarantee — — 
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get print spooling and RAM disk soft- 
ware. The Qubie' PC20 hard disks offer 
the best available combination of per- 
formance, ease of installation, and rali- 
ability. ldir software completes the kit. 


We really go the distance for you at 
Qubie’. But don't just take our word for 
it. Our exclusive 30-Day Ке Risk Guarantee 
speaks for itself. Our top notch technical 
support staff is here to answer any 
questions you might have during instal- 
lation or operation, With our one year 
warranty, your satisfaction is assured; 
but if anything should breakdown, our 
48-Hour turnaround on warranty repairs 
will have you back up in no time. 
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"Ргайх 1: The experts agree. 


For months we've been telling you that Drafix 1 
delivers incredible CAD performance for only $295. 
Now someone else agrees — the experts. 


"Drafix 1 features a remarkable user inter- 
face that is easy to learn and use — perhaps 
the best on any CAD." -PC Magazine 

EASY TO USE. We designed Drafix 1 so anyone 
can reach one-to-one productivity far more quickly 
than with other CAD software. 

The entire menu hierarchy is on display all of 
the time so there's no searching, backtracking or 
memorizing required. 

Snap-mode options are continually shown on 
the left screen border and can be selected on the fly 
by mouse or single keystroke. And roll-down menus 
give you instant access to the virtually untimited 
drawing, display and editing options. 

"Drafix 1 is more than most people will 

ever need and costs an order of magnitude 

less than a full copy of AutoCAD ($2,750)." 
-PC Magazine 

POWERFUL FEATURES. Feature for feature, 

Drafix 1 offers all the 2-D CAD capabilities of the 
expensive programs such as AutoCAD 2.5. In fact, 
many features which were recently added to 
AutoCAD such as multiple colors and linetypes per 
layer, drawing ellipses and polygons, exploding a 
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symbol and rotating, scaling, stretching and trim- 
ming objects have always been offered in the $295 
Drafix 1 

Drafix 1 is a breakthrough In design that organ- 
izes sophisticated CAD functions into smooth, fast, 
accessible operations, You don't need to write or 
buy macros to take advantage of Drafix 1's power. 

If you have an IBM PC or compatible and a 
graphics card you're ready to go. 

Even if you already have AutoCAD, Drafix 1 
is still a smart buy because we offer “ОТТО”, a 
Drafix/AutoCAD file exchange ulllity. This allows 
you to expand your design capacity for a lot less 
money and take advantage of applications software 
providing the DXF format. 

And, since Drafix 1 is not copy protected, no 
special hardware locking devices are required. 
"Undeniably the best CAD buy in town.” 

-PC CADD, A Buyer's Guide 

NEW DOTPLOTTER OPTION, Drafix 1 is even a 
better huy with the new Drafix DotPlotter utility 
which eliminates the need for expensive pen 
plotters. 

It allows you to use your dot matrix printer or 
laser printer for high resolution hard copy output. 
You can print to fit or to scale, in landscape or por- 
trait orientation and can even print a large drawing 
from multiple pages. 

For the cost of a copy of AutoCad, Drafix 1 with 
the new DotPlotter option gives you an entire 
workstation, 


"At $295 Drafix 1 is a steal." 
Architectural Tecbnology 

À NO-RISK, TOTAL SOLUTION. Thousands of users 
have tried us and agree. And you can get an everi 
better bargain by taking advantage of our low-cost 
Drafix CAD-Kit with options. 

Buy the Drafix 1 with mouse for just $395. Or 
choose the digitizer solution you need and get the 
entire package for as low as $595. Our Kurta Series 
One pads offer an integrated power supply and excep- 
tionally small footprint with active areas ranging 
from 8 "ХИ" to 27x12" to 12x17 

Whatever you decide you can't lose with our 
30-day money back guarantee. 

Use our toll-free number and any major credit 
card to order your copy of Drafix 1 today. 

The experts call us the "best bet for affordable 
CAD." All it takes is $295 to draw your own 
conclusions. 


Order Now! Call Toll-Free! 


1-800-231-8574 


Ext. 150 


О Drafix 1 $295 


Г] Drafix 1 with Mouse 
Systems Field Mouse $395 
O Drafix 1 plus Kurta digitizer 
Kurta 8 V x 1I Series 1 $595 
Kurta 12x12 Series 1 $795 
Kurta 12х17 Series | $895 
ГІ Drafix DotPlotter 
(high resolution 
graphics dot matrix 
printer output) 5 45 
ГІ Drafix 1 Large Plot 
(D & E size plotting 
capability 


L] ОТТО (AutoCAD file 
exchange utility) 
CI Symbol Libraries 
Architectural 
Mechanical 
Engineering 


Check, money order, Visa & 
MasterCard accepted. Dealer 
inquiries welcome. 


FORESIGHT 
RESOURCES CORP" 
932 Massachusetts 


lawrence, KS 66044 
913/841-1121 


Inquiry 135 for End-Users. 
inquiry 136 for DEALERS ONLY. 
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PASCAL FOR THE IBM PC 
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of the program or routine. 

Professional Pascal supports stan- 
dard Pascal loops and two loop- 
control statements. The first state- 
ment, cycle, is used in the for, while, 
repeat, and iterator loops to bypass 
the remaining portion of the loop and 
continue with the next iteration. The 
second, break, is used to exit a loop 
altogether. Loop and block state- 
ments can have names that may 
follow the break statement to indicate 
where the program resumes. This is 
useful in providing nested loops with 
a single exit. 

The case construct is similar to stan- 
dard Pascal's except that it can con- 
tain the otherwise clause. You use the 
and then construct in sequential 
logical tests so that the right operand 
is not evaluated unless the left one is 
true. By contrast, the or else construct 
does not evaluate the right operand 
ипіеѕѕ the left is false. You can use 
these operators to avoid error-prone 
expressions; for example, i < > 0 and 
then j/i > 5 avoids the division-by- 
zero problem. 

The compiler implements a power- 
ful Ada-like feature: user-defined 
unary and binary operators. A set of 
symbols lets you create a new opera- 
tor symbol; it can include as many 
symbols as you wish. Professional 
Pascal also introduces a new kind of 
routine called the iterator, which is a 
very powerful extended for loop. 

The language supports the Modula- 
2 procedure type and allows functions 
to return any data type. It has a 
special syntax to distinguish between 
intermediate function values appear- 
ing on the right-hand side of an 
assignment and recursive function 
calls. It also performs parameter 
association during routine calls by 
using either positional association or 
the Ada-like named-parameter as- 
sociation. Procedures and functions 
can handle arrays of varying sizes. To 
accomplish this, Professional Pascal 
uses a different approach than that of 
the other packages reviewed: Pro- 
cedures and functions access the ar- 
rays with pointers. 

Professional Pascal supports all the 
standard Pascal intrinsics except pack 
and unpack in addition to the 


(continued) 


This really is the only display 
board you may ever need. Regard- 
less of what monitor you buy today, 
this card is a clear upgrade path for 
the future, and the best choice 
today, even if you are only going to 
use a Monochrome Display. This 
means one board today does 
monochrome 640x350 bit mapped 
graphics and text, and provides a 
clear upgrade path to 640x350 
Enhanced Color Display with no 
change of display board. It also 
runs with the 640x200, 320x200 
Color Display. 


All boards come with a full 256k of 
memory, and a parallel printer 
port. That means no extras for later, 
and 16 simultaneous colors dis 
played from a palette of 64 colors, 
and crisp clear text on both Mono- 


lí you are not completely satished with your 
purchase, you may return it within 30 days ot 
purchase for a complete refund, including the 
cost to send it back. If you can get any dealer or 
competitor to give you the same Ne 

uy both and return the one you don't like 


For fastest delivery, send cashier's check, 
money order, or order by MasterCard/ Visa. 
Personal Checks allow 18 daya to clear. 
Company purchase orders accepted, call fo: 
prior authorization. California residents add 
5926 sales tax. 


Inquiry 300 


А fully compatible 256k EGA card with a parallel 
port for only $259. If you buy any display card: 
Color, Monochrome, , Hercules, or EGA, without 
reading this ad, you’re probably throwing away a 
lot of money. 


chrome and Enhanced Color Dis- 
plays - features or options that are 
not available on other EGA boards. 
Since all your current software will 
run, you're set for today, and 
prepared for the standard of the 
future. 


Of course many of you will want to 
take advantage of the EGA card 
right away, so we are offering a 
special deal when you buy the 
board together with a Basic Time 
HR 31-350 monitor - you get both 
for just $749, or the card only for 
$259. This means that you can 
equip all your PC's now and in the 
future with displays and EGA cards 
and get the Qubie' "No Risk 
Guarantee", our one year warranty, 
and 48 hour turnaround on war- 
ranty repairs. The price is the whole 
price, there are no extras for freight, 
insurance, or credit cards. 


QUBIE"' 


Department B 
507 Calle San Pablo 
Camarillo, California 93010 


Inside Calllornia 
805-987-9741 
Outside California 


800-821-4479 


London (01) 223-4569 Sydney (02) 579.3322 
Paris (01) 321.5316 Canada 1403) 434-9444 


Houra: M-F Bam - Spm PTZ 
Sat Ват. 12pm РТ? 
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Table 3: Sieve of Eratosthenes benchmark results. Code sizes are in bytes {except | 
where indicated), and times are in seconds. 


Source Compiled 
Compiler code size code size 
MS-Pascal 768 - 29,600 
UCSD Pascal 4 blocks 2 blocks 
3 blocks 
Pro Pascal 768 11,008 
Professional 768 21,646 
Pascal 
Turbo Pascal 768 11,495 


Compile 
and link Run tine Comments 
54 11 
19 129 p-code 
50 18 native 
42 29 
74 12 
2.7 13 


Table 4: Floating-Point benchmark results. Code sizes are in bytes (except where 
indicated), and times are in seconds. 


Source Compiled 
Compiler code size code size 
MS-Pascal 384 36,894 
with 8087 29,708 
36,878 
MS-Pascal 384 31,946 
without 8087 29,954 
UCSD Pascal 4 blocks 2 blocks 
3 blocks 
Pro Pascal 384 5120 
5888 
Professional 384 16,782 
Pascal 21,566 
Turbo Pascal 384 10,334 
11,485 


Compile | 

and link Run time Comments 

64 4 PASCAL.LIB 

63 4 8087.LIB 

66 4 MATH.LIB 

65 12 ALTMATH.LIB 

65 10 DECMATH.LIB 

17 36 p-code 

43 4 8086/8087 

code 

43 4 with 8087 

47 10 without 8087 

75 2.5 with 8087 

86 18 without 8087 
2.0 7 with 8087 
2.6 33 without 8087 


Modula-2 increment, decrement, and 
set-include and -exclude procedures. 
The maximum and minimum func- 
tions can take more than two argu- 
ments. The lower and upper bounds 
of an array are returned by the lowest 
and highest functions, respectively. 
These functions also work with types 
and sets. 

The compiler supports both ASCII- 
and binary-file structures and allows 
random and sequential access for 
binary files but only sequential access 
for ASCII files. The random access 
record-seeking procedure permits 
long integers to be used as record 
numbers, thus extending the range of 
allowable records from 65,535 to 2 
billion. 

Professional Pascal implements 
Adad-ike library units, called packages. 
which can export constants, data 
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types. variables, procedures, and 
functions to other programs. You can 
export abstract types in which the 
detailed structures are kept hidden 
from other programs, a feature from 
Ada and Modula-2. There is a special 
syntax to specify the items exported, 
thus localizing all others. Client pro- 
grams (those being exported to) can 
also be selective of the items they im- 
port, just as in Modula-2. 


BENCHMARK TESTING 

| carried out the Sieve and Floating- 
Point standard BYTE benchmarks on 
all four Pascal compilers using an IBM 
PC XT with a 10-megabyte hard disk, 
512K bytes of memory. an 8087 chip. 
and PC-DOS 3.1. | used batch files to 
compile and link those implementa- 
tions running under PC-DOS, except 
Turbo Pascal, and timed them accord- 


ingly. All compile and run times, ex- 
cept those for UCSD Pascal, were 
based on using a hard disk: UCSD 
Pascal was run on floppy disks. All the 
compilers processed the benchmark 
programs without error. (Some minor 
listing modifications were made.) 

Pro Pascal generated the smallest 
fully compiled programs, followed by 
Turbo Pascal; MS-Pascal yielded the 
largest programs, with Professional 
Pascal in second place. UCSD Pascal 
generated a very small amount of 
code, which may be attributed to the 
presence of I/O routines in the UCSD 
kernel. 

In compile and link speed, Turbo 
Pascal maintained a marginal lead. 
UCSD Pascal, while producing tight p- 
code, is the second fastest—and on 
floppy disks, not a hard disk like the 
others. Professional Pascal was the 
slowest. 

The execution speeds indicate the 
strong and weak points in the com- 
pilers examined. MS-Pascal is fastest 
in the Sieve, with Professional Pascal 
and Turbo Pascal a close second and 
third, respectively (see table 3). In the 
Floating-Point test with the 8087 chip. 
Professional Pascal comes in first, with 
Turbo Pascal last (see table 4). 


CONCLUSION 

As you can see, there is no single best 
choice among these compilers: They 
all have their merits. As with most 
choices in the computer industry to- 
day. it all depends on your needs and 
on your skill level. MS-Pascal is suit- 
able for large software projects and 
for intermediate and advanced pro- 
grammers; UCSD Pascal puts program 
execution speed at practical and 
desirable levels. Pro Pascal's ad- 
herence to the [SO standard makes it 
easy to learn and use for novices and 
intermediate-level users; Professional 
Pascal appeals to language fans who 
enjoy features from other languages 
and it is suitable for large software 
projects. Turbo Pascal, even with its 
64K-byte limitation, is practica! and 
attractive to programmers at all levels 
of expertise. The comparative tables 
within this review can help you to 
weigh the options and determine 
which of these compilers is the best 
one for you. B 
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PRINCETON 
15-300- 
LET YOUR PC 
SCAN NEW 
HORIZONS 


Scan text, images and graphics 

into your IBM PC or compatibie 

as fast as 12 seconds per page at 
full 300 dpi resoiution. 

The compact Princeton LS-300 Scanner is 
versatile, easy to use and appropriate for desk- 
top use. You can also team the LS-300 Scanner 
with the new Princeton LM-300 Print Preview 
Monitor and save time by viewing a full page 
before you print. 


A Wide Range of Applications The LS-300 helps you 


increase productivity in a variety of applications. With С чп 
hardware dithering for gray levels, you can combine 

photographs and illustrations with reports or pro- [ ap IC y stems 
posals. You can produce desktop publishing | Number One 
materials with extra visual impact. And, be- ^ in ы 
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cause the 15-300 reads virtually any page, 
you can scan in documents that can be sent 
at full 300 dpi resolution for facsimile trans- 
mission, or stored for future use. 

To convert typewritten pages into editable 
text, an OCR option is available. 


A High Resolution Image Scanning at 
300 dpi, the LS-300 gives you the same 
resolution as the output of a quality 
desktop laser printer. It also maintains 
compatibility with your EGA software and 
display. 

IBM Compatibility, Princeton Rellability — ТГ TPFPHMGEIOME . 
The Princeton LS-300 is designed for use ——- ETE - 
with your IBM PC/XT/AT or compatible... | 
its attractive price includes adapter сага, | 
cable and software. What's more, you 
can depend on the LS-300 to keep on 
working because it features built-in 
Princeton quality and durability. 

See Your Dealer for a Demonstration 
If you're ready for a versatile desktop 
scanner that can help you increase your 
productivity, see your Princeton Dealer 
today for a demonstration. Or call for 
more information. 


РҚІМСЕТОМ 


GRAPHIC БҮБТЕМЕ 
IBM is a regislered trademark of AN INTELLIGENT SYSTEMS COMPANY 
Intemational Business Machines Corp. 
601 Ewing Street, Bldg. A, Princeton, NJ 08540. 


800-221-1490 (Extension 80), 609-683-1660 (NJ only), Telex 821402 PGS PRIN. 
Inquiry 281 


Evercom" 1200B for Every PC! 


nnovative engineering and Features Plus matic receiver “off-hook” detect, 
state-of-the-art technology have It connects to both the phone Са progress monitoring and auto 
produced a winner from Everex! Jine and the phone itself. It is fully — data-to-voice switching. 
Evercom is now a household Hayes compatible and canbe set The Software Partner 
item with thousands of satisfied о COM1-COM4 ports. Various Bitcom™, a powerful menu- 
customers enjoying its benefits. user conveniences include auto- driven communications program 
remembers up to 32,000 phone 


Before you buy a modem, check these features: 


EVEREX LEADING EDGE 
MODEL , 


EVERCOM 


e Hayes AT compatible YES 
* 300/1200 baud YES 
e Software Volume control YES 
e Simplex communication for noisy lines YES 


е Automatic data-to-voice switching YES 
ө Telset off-hook detect YES 
е ROM test on command YES 
е Speed mismatch message YES 
e DTMF timing control YES 
e Works In slot 8 of XT YES 
е Runs with all versions of Smartcom 11 YES 


YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


numbers, Call us today for the 
name of your local Everex dealer. 


1-800-821-0806 


in California 
1-800-821-0807 
——EVEREX-— 


EVER for EXcallence 


48431 Milmont Dr. Fremont CA 94538 
(415) 498-1111 


Evercom is a teadentark of Everex Systems, Irc. IBM XT is a tegistered trademark of Internationa! Business Machines Comp, Model “L” ің а trademark of Leading Edge Hardware Product Inc 
Inquiry 127 for End-Users Inquiry 128 for DEALERS ONLY, 


STELLA is a modeling and 
simulation program for the 
Macintosh developed by 
High Performance Systems 
Inc. STELLA, which stands 
for Structural Thinking Ex- 
periential Learning Labora- 
tory with Animation, lives up 
to its name in an outstanding manner. 

STELLA allows you to take your 
ideas about the way something works 
and make these ideas concrete, 
understandable, and testable. The 
program transforms general thoughts 
into a simple. logical, structural 
diagram. The user's guide refers to 
STELLA as a conceptual Lego set, 
which is an accurate description. 

You can easily test and modify 
models in a variety of ways to obtain 
more refined models as well as a bet- 
ter understanding of the models. in 
this sense, STELLA is better than a 
Lego set because the model doesn't 
have to be torn apart to be tested and 
improved. 

STELLAS Animation feature allows 
you to watch the parts of a structural 
diagram change and develop during 
a test run. This gives you a good feel 
for how the parts work in relation to 
each other. STELLA also has useful 
graphing features. The graphs, tables, 
and animation provide you with a 
variety of ways for gaining an under- 
standing and intuition for a model. 


FEATURES 

STELLA is designed to model and 
simulate dynamic systems, that is, sys- 
tems that move or change with pass- 
ing time. This includes a very broad 
range of problems, particularly in the 
physical and social sciences. Some ex- 
amples might include epidemics, soil 
erosion, effects of management 
policies, and population growth. One 
example included in the user's guide 
that ! found particularly interesting 


OL ELLA 


BY STEPHEN B. ROBINSON 


Modeling and 


simulation software for use 
with the Macintosh 


because it dealt with some abstract 
concepts in very concrete terms was 
a case study in which a previously 
successful company was losing its 
most talented managers to competing 
firms. Using STELLA, the firm was 
able to recognize the contributing fac- 
tors and make changes that encour- 
aged and retained talent. In this situa- 
tion. STELLAs abstract concepts, 
called converters, were used to build 
an accurate model of the company 
and its policies. 


AUDIENCE 

You don't have to be a mathematician 
Or a programmer to create a useful 
model with STELLA because the pro- 
gram handles all the difficult mathe- 
matics on its own. 

STELLA is menu-driven and is no 
more difficult to use than MacWrite or 
MacPaint. The commands are straight- 
forward, and only the most technical 
commands require a complete ex- 
planation in the user's guide. 

STELLA models are quite lucid. If 
one user develops a good system 
model, then it is easy for other users 
to understand and test that model. 
The logic of the structural diagram 
and the visual appeal of the graphs 
and animations make a model very 
easy to follow. In this sense, STELLA 
is a wonderful tool for workbooks, lec- 
tures, or presentations. Just as a word 
processor can enhance productivity, 
STELLA can help you deal with prob- 
lems more productively by fleshing 
out a useful working model of a 
dynamic system. 


REVIEW 


Unfortunately, the current 
version of STELLA will not let 
you export structural dia- 
grams, tables, graphs, or 
equation lists for use in other 
applications. With these 
features, STELLA would at- 
tract a more general au- 

dience. [Editor's note: A preliminary ver- 
sion of a STELLA update has these features. 
[n the future, therefore, it may be possible to 
use tables in your spreadsheet progrants or 
transport structural diagrams to MacPaint. 
High Performance Systems also plans to add 
more built-in features to future versions. These 
may include net present value, delay, integer, 
linear projection, percent, and other statistical 
functions] 


MODELING AND SIMULATION 
STELLA has four basic building 
blocks: stocks, flows, converters, and 
input links. The stocks and flows repre- 
sent the skeleton of a structural 
diagram. Stocks represent places 
where items accumulate, and flows 
determine how quickly items pass 
into and out of a stock. 

Imagine a model of population 
growth in America. You might start 
with one stock and two flows: The 
stock would represent people, the in- 
flow would represent the birthrate 
and immigration into the U.S., and the 
outflow would represent the death 
rate and emigration out of the US. 

Converters and input links provide 
the logical connections that complete 
a structural diagram. Converters rep- 
resent factors that might affect flows, 
while input links are simply arrows 
that show how the other building 
blocks are related. Using the popula- 
tion-growth model. two useful con- 

(continued) 
Stephen B. Robinson (2874 South Palisades 
Ave., Santa Cruz, CA 95062) is a graduate 
student at the University of California at 
Santa Cruz. 
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STELLA 1.1 


Type 


Modeling and simulation software 


Company 

High Performance Systems Inc. 
13 Dartmouth College Highway 
Lyme, NH 03768 

(603) 795-4122 


Format 
Two 3Ve-inch disks (one program disk 
and one example disk) 


Computer 
512K-byte Macintosh or Macintosh Plus 


Documentation 
A Users Guide to STELLA, 115 pages 


Price 
$200 


verters might be Average... Family. . 
Size or Average. Lifetime. If Aver- 
age Lifetime is determined by the 
number of people and available 
resources, then there should be an in- 
put link from the stock, People. to the 
converter, Average. Lifetime, and an 
input link from Available. Resources 
to Average. Lifetime. 

STELLA makes very good use of the 
Macintosh system to draw these struc- 
tural diagrams. Using the mouse, you 
can easily move and connect the parts 
of a simple or complex diagram in 
various ways. Several useful features 
help with the picture-making. Pinning 
helps keep input links from crossing 
other parts of the diagram. Using this 
feature is similar to using pushpins 
and yarn on a map. Ghosting is an- 
other helpful feature. You can create 
a ghost image of an important model 
part, move it to a less cluttered area. 
and enhance the structural diagram 
around the model part. 

After drawing the structural dia- 
gram, you must define the basic rela- 
tionships between diagram parts. 
STELLA will then arrange the more 
difficult computational mathematics 
in the background. You can define 
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relationships in severa] ways: You can 
draw them on a graph, write thern in 
an equation, or define them using 
conditional statements with IE THEN, 
ELSE. AND, OR, or NOT as keywords. 
STELLA even checks to make sure 
that the definitions are consistent with 
the structural diagram that you draw. 
For example. in the population-growth 
model, Death Rate might be defined 
as People/Average. Lifetime. Before 
allowing this definition, STELLA 
would require that you draw input 
links from People and Average  Life- 
time to Death Rate. If you draw an in- 
put link from Available — Resources to 
Death Rate, then STELLA requires 
you to inciude Available Resources 
in the definition of Death Rate. This 
definition could be refined as you 
understand the system better and take 
more factors into account. 

The combination of a structural 
diagram and the basic definitions of 
its parts constitutes a complete 
model. Now you are ready for simula- 
tion and testing. 

The first step, creating graphs and 
tables, isn't difficult. All you have to 
do is choose the variables to be 
graphed, set the scale or approximate 
limits of the graph values, and then 
run the simulation. Any one or several 
of the variables can run against time 
or each other. 

STELLA has several very helpful 
features for simulation. Autoscale 
puts the model through all or part of 
a test run to determine the best limits 
for values on a graph. In the Specs 
menu, the Computation Method and 
Simulation Time features let you ad- 
just accuracy and speed according to 
the needs of the model. 

Also in the Specs menu is Animate 
What. This feature allows you to select 
which parts of the structural diagram 
will be animated. Setting the scale for 
the animation is identical to setting it 
for a graph. Animated stocks look like 
tubs that fill and empty as items flow 
in and out at different rates. The other 
animated model parts resembie dials 
with little arrows that move inside the 
model part as values change. Watch- 
ing these during a test run is helpful, 
although the graphs are more reliable 
for exact information. 

To test the stability and realistic 


qualities of a model further. the Built- 
Ins list has features such as Pulse and 
Step. These features let you introduce 
disturbances in the model to see how 
it will react. For example, in the 
population-growth model, if in one 
particular year the U.S. had an influx 
of one million unexpected war 
refugees, how would that affect future 
population? Also, what if the govern- 
ment decided to double the immigra- 
tion limit permanently? These would 
be Step increases. These testing 
features make STELLA a versatile and 
powerful laboratory for testing your 
model. 

The process of building, testing, and 
modifying a model has two major 
results. First, the model can become 
an increasingly accurate and sensitive 
tool. Second, you gain an extended 
intuition and understanding of the 


system. 


LEARNING STELLA 

Learning to use STELLA well is most- 
ly a matter of practice. Fortunately, 
STELLAs manual, A Users Guide to 
STELLA, is reasonably well written 
and provides an opportunity for suf- 
ficient practice. It contains a handful 
of good modeling workshops; guide- 
lines for conceptualization, equation 
formation, and testing; a list of useful 
generic flow structures (basic model 
shapes that are used frequently); and 
some friendly advice. For те, learn- 
ing to use STELLA became a short 
course in systems dynamics. 


CONCLUSIONS 
With practice and ingenuity. STELLA 
can become a remarkably flexible 
tool. STELLASs writers even mention 
not having used some of STELLAs 
built-in functions for defining relation- 
ships between model parts, but they 
were included for those interested 
modelers who may one day need 
them. 

| expect that STELLA will become 
a valuable tool in a variety of situa- 
tions for businesses and organizations 
that want to understand and improve 
their own operations, for education as 
a laboratory and a workshop for 
ideas, and for users with good ideas 
that they want to test and improve 
upon. B 


More than simply accessing full memory, BetterBASIC ex- 
pands the usefulness of BASIC. Comparing it to other BASICs, 
Ted Mirecki of PC Tech Journal wrote, “BetterBASIC promises 
the best of all possibilities: near-total compatibility with BASICA, 
plus advanced enhancements that depart from BASIC’ simplic- 
ity but give the language many of the capabilities of PASCAL 
and C." ©PC Tech Journal, June 1986, Ziff Communications Company 

See for yourself. Simply run your GW-BASIC or PC-BASICA 
programs in BetterBASIC, or create new ones, and get the 
power, structure and flexibility you'd expect only from C or 
PASCAL, yet still in familiar BASIC syntax. BetterBASIC also 
gives you over 150 statements beyond standard Microsoft syntax. 

On your IBM-PC or true clone, define your own modules for 
specific applications, such as Industry Dependent Functions, 
Hardware Drivers, Data Acquisitions, Robotics, etc., and define 
keywords in your own language. 

BetterBASIC also makes your job easier with its on-screen 
editor, de-bugging capabilities which include all TRON com- 
mands, and a break-and-continue option. It supports IEEE Math, 
Graphics, Sound Statements, Interrupts, and many other 
functions. 


Optional modules expand BetterBASIC even further: Virtual 
Memory Manager takes Array Memory to 4 Giga-Bytes; Runtime 
System creates stand-alone EXE. files; 8087/80287 Math Chip 
Support increases math speed; Btrieve™ Interface permits build- 
ing sophisticated data-base files; and, Decimal Math supports 
financial and accounting applications. 

As we said, it's not just having 640K, it's what you can do 
with it. 

For your convenience, BetterBASIC is not copy protected, 
and technical support and a bulletin board are available for all 
registered users. 


BefterBASIG SEL ылас... $199 
Virtual Memory Manager................. 99 
Runtime ӘУЕ С... wee 290 
8087/80287 Math Chip Support ........... 90 
Btrieve Ш@ЕШаЕР”....................... 99 
Decimal: Math =... 49 
Sample Disk with Tutorial ................ 10 
Ask your dealer 


1-800-225-5800 


In Canada, call 416-469-5244 


or call to order: 


Summit Software Technology, Inc.™ 
106 Access Rd. Norwood, МА 02062 


Sometimes life gives you less than you bargained for. 
Taxan would like to even that out a bit by giving you 
more than youd expect—our Multi- Resolution System™ 

Our display products not only give you EGA software 
| 1 | | compatibility, but also switch modes to CGA or TGA 

— ы аана] ; x _ m (640x400). This eliminates the hassles of swapping 
irc J x adapter cards or resetting internal switches, And, at the 
same time, it gives you three modes for the price of one. 

Because of its ability to automatically switch modes, 
the Taxan Gold Сага ™ graphics adapter allows you to 
add new programs, with different display standards, to 
your software library without the worry of compatibility. 

The Taxan Gold Card is 
also equipped with a built- 
in serial port. Making it TGA 
easier to use mouse-driven | E^ 
software, like Windows, 


Buy one. 
Get two free. 


Grmplitcs Mode 


Litra-high resolution (640 x 4X1 
IBM standard (640x350) 


CGA Double-scanned, high-quality image 


without buying a separate 

board or giving up valuable Sta aia 

expansion slots in your РС. | Маза Linch, ange sereen CAD/CAM 
Best of all, the Тахап Model 635 LE 

Gold Card is designed to эии и 

complement our high „а ca norint 

performance RGB 


monitors. Like the new large-screen model 840 or the 
improved models 635 and 650. The higher-than-industry 
standard horizontal scan rate of 25 KHz, and a doubled 
line count of 640x400 combine to give you sharp, clean 
text. Bright, clear colors. And crisp chart titles. All 
without annoying flicker. 

Тахапв Multi-Resolution System is fully compatible 
with popular IBM and IBM-compatible PCs, including 
the AT&T 6300 and 6300 Plus. 

Give us a callat your regional Taxan office 
for performance data on the Multi-Resolution product 
family. And remember that the best things in life 
are free. 
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18005 Cortney Court, City of Industry, CA 91748 
Тахап East (201) 769-6500. Taxan Central (214) 550-1244. 
Taxan Midwest (312) 299-1060, Taxan West (818) 810-1291. 


Multi-Resolution System and Taxan Gold Card are trademarks of Taxan USA Corporation. 
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B REVIEW 


Flash-Com by Omni Com- 
puter Systems is an elec- 
tronic communications sys- 
tem that contains four sepa- 
rate applications modules 
and two utilities. The pro- 
gram is copy-protected, but 
you can copy it and run it 
from a hard disk. The only require- 
ment is that a master disk must always 
be in drive A. 

The program's four applications are 
communications, a mailing list man- 
ager, a Store and Forward module, 
and a forms manager. The two utilities 
consist of a group of conversion pro- 
grams for creating Flash-Com-com- 
patible files and a large range of 
prepared business forms and form let- 
ters. For users who don't do much on- 
line work, this program seems over- 
qualified. It is more suitable for a cor- 
porate setting. 


OPERATION 
Once you boot Flash-Com's main disk, 
you can run all its functions from the 
main menu. 

You handle all setup procedures 
with menus, prompts, and function 
keys. Novice users will appreciate the 
extensive use of menus, but advanced 
users may find them annoying. There 
is no way to shortcut these menus; no 
command mode is provided. Once 
you overcome the menu hurdle, you 
must get past the program's slow 
built-in “sloth” mode. 

You must sit through a long wait 
after choosing any function from the 
main menu until the application ap- 
pears on the screen. For example, 
Flash-Com took a full 12 seconds to 
enter the communications module 
from the main menu on my floppy- 
disk-drive-based system. 

However, once the desired function 
is on-screen, the program shines. 
Flash-Com wasn't built for speed; it 


FLASH-COM 


BY BROCK N. MEEKS 


An electronic 


mail and telecommunications 


software system 


was instead built to be a workhorse, 
which it does well. 


COMMUNICATIONS 
Flash-Com's emphasis is on electronic 
mail (E-mail) transfer. The program 
comes configured for use with many 
electronic message transfer systems 
including MCI Mail, EasyLink, The 
Source, Delphi, CompuServe, Instant 
Yellow Pages, and more. For most of 
these services, Flash-Com runs you 
through a step-by-step procedure for 
setting up what it calls a dialogue file, 
which stores all your unique informa- 
tion such as passwords and ID 
numbers. By using these dialogue 
files, your computer and modem ex- 
ecute an automatic log-on procedure. 
For services that don't come pre- 
installed, such as Lockheed's Dialog. 
Flash-Com lets you set up a custom 
dialogue file. You can also define 
custom macro files. These macros 
permit the program to automatically 
manipulate the desired service in 
several ways, and they are an excellent 
means of handling redundant on-line 
tasks. For example, if you always read 
the same conferences on BIX, you 
could set up a dialogue file to first get 
you logged onto BIX. Then you could 
set up macros to automatically 
download all your BIX mail and any 
new comments that have been added 
to conferences you belong to. In ad- 
dition, Flash-Com lets you send 
prepared text to these same services 


.with its Post Batch Mail mode. 


The Post Batch Mail mode is 
perhaps the most sophisticated ap- 


plication of Flash-Com. After 
creating your text in batches 
(following a special format 
outlined in the documenta- 
tion), you then assign a 
specific time when each 
batch-mail file is to be 
delivered. You can also stack 
batch mailings for delivery to several 
different on-line services. 

At the appropriate time Flash-Com 
dials the service, starts the log-on pro- 
cedure, and proceeds to deliver your 
batch mail. If you want to immediate- 
ly deliver your batch-mail files, Flash- 
Com handles this as well. To send 
batch-mail files, your computer must 
be powered up for the entire time. 

You can also set Flash-Com to a 
Receive Messages mode. In this mode 
your computer will accept incoming 
calls from a remote comptuer while 
it waits to send your batch-mail files. 
However, Flash-Com has no security 
measures for its mail modes. No 
passwords or account ID numbers are 
necessary. 

The program's Traffic Log monitors 
all incoming and outgoing message 
activity and stores the results on disk. 
A quick scan of the Traffic Log con- 
firms delivery of your batch-mail files 
and notifies you of any incoming 
E-mail. 

If you don't need all this high- 
powered E-mail management, Flash- 
Com also offers a Terminal mode. This 
mode lets you interact with any type 
of system just as if you were using a 
generic telecommunications program. 
From Terminal mode you can down- 
load and upload files or type in com- 
ments from the keyboard. Both ASCII 

(continued) 
Brock N. Meeks (8383 Center Dr., Suite C, 
La Mesa, CA 92041) is a contributing editor 
for Profiles magazine. He is the winner of 
a Computer Press Association award for out- 
standing writing. 
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Flash-Com 


Electronic mail and telecommunications 
package 


Company 

Omni Computer Systems Inc. 
Hearthstone Plaza 

РО. Box 162 

Chestnut Hill, MA 02167 
(617) 522-4760 


Format 
Three 5V4-inch floppy disks 


Computer 
IBM PC, XT, AT, or compatible 


Features 

Automated send/receive electronic mail, 
mass-mailing manager, forms generator, 
report generator, telecommunicatians 
package 


Documentation 
111-раде hardbound user's manual 


Price 
$299 


and XMODEM transfers are available. 

А curious hitch in the communica- 
tions module is Flash-Com's inability 
to handle transfer rates above 1200 
bits per second. My calls to Omni 
Computer Systems to confirm this 
were never answered. Transfer rates 
above 1200 bps are not discussed in 
the users manual. 


STORE AND FORWARD 

The Store and Forward module sets 
up all the correct header and address 
information for your batch-mail files. 
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fer from service to service, formatting 
messages for several different ser- 
vices can be confusing. One mistake 
in syntax could cause your whole 
batch file to bomb. Flash-Com eases 
the confusion by providing input tem- 
plates for setting up message headers 
for the services it is configured for. 

You can prepare text using either 
your regular word processor or Flash- 
Com's builtin word processor. А 
limited text editor is also available for 
use with each input template. This 
editor allows you to enter text in small 
amounts: up to 60 lines with up to 68 
Characters per line. 

Flash-Com defines three different 
message files: an address message 
(SAM), a common text message (COT), 
or a text-insertion message (TIM). A 
SAM is a message that you write for 
one person only. А COT is a message 
designed for mass mailings; each ad- 
dressee receives the same letter with 
information you insert that is personal 
for that individual. A TIM allows you 
to insert variables into the common 
text of a letter designed for mass mail- 
ings; this is useful for form letters. 


MAILING LiST MANAGER 
The Mailing List Manager module 
gives you a versatile way to handle 
several different mailing lists. You can 
use it with any previously created 
mailing list, or you can use it to create 
your own. Án extensive data-entry 
template included for creating new 
mailing lists contains all the standard 
features of list management such as 
Add, Edit, Browse, Delete, and Sort. 
А useful tool of the list manager is 
the Extract feature, Using Extract, you 
can pull out all the names from your 
master mailing list that meet a certain 
search criteria, for example, names in 
a particular zip code. You can store 
the resulting file to disk as a unique 
mailing list. You can then use this list 
with batch mailings that you set up 
with the Store and Forward module. 


FoRMS MANAGER 

The Forms Manager lets you create 
forms that you can merge with text or 
send separately. Using the keyboard, 
you can draw horizontal and vertical 
lines or insert graphics characters with 


a few keystrokes. Forms can be up to 
150 lines with a maximum of 80 char- 
acters per line. 

You can set up forms with data 
fields, such as account numbers or in- 
voice numbers. You can merge the 
created forms with an existing data- 
base using a utility function. This 
allows you to send out filled-in forms 
without having to enter the data by 
hand. 


UTILITIES 

The programs utilities can process 
any prepared text into Flash-Com for- 
mat (an ASCII file), merge unlimited 
document and data files to form a 
single file, convert existing mailing lists 
to Flash-Com-compatible format, and 
create reports. 

Most of these utilities are simple to 
use. Instructions are included for 
handling data files from dBASE Il, 
Lotus 1-2-3, PFS:File, and more. | easi- 
ly transformed dBASE IIl files, al- 
though this is not mentioned in the 
user's manual. Flash-Com also easily 
handles combining different files into 
a single one. 

Another handy feature is the pro- 
gram's ability to generate reports 
either from forms filled in via the 
Forms Manager or from any of the 
Flash-Com data files. Reports are 
limited to a single format and have no 
tabulation features. You can, however, 
specify report width and column titles 
and designate the order of column 
headings. This feature might be used 
by field representatives sending sales 
forms to the home office via modem. 
After the forms were received at the 
home office, someone could compile 
the results taken directly from the 
forms into a report format for quick 
perusal. 


FORMS AND LETTERS 

Flash-Com comes with over 30 dif- 
ferent forms and letters on disk. You 
get everything from a client billing 
estimate letter to a Valentines Day 
card. Each of these forms can be cus- 
tomized with your word processor or 
with the Forms Manager. 


DOCUMENTATION 
Flash-Com's documentation is sketchy 
in most places, disorganized, and not 
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well written. Only the barest of details 
are given for most applications. Al- 
though a hard-core telecommunicator 
shouldn't have any trouble making 
sense of the material, the package 
doesnt belong in the hands of a 
novice. 


PROBLEMS 
Here's a list of some of Flash-Com's 
problems: 


* Although this program is great for 
batch-mail functions, it is less than 
desirable as a stand-alone communi- 
cations package. 

ө T5 handle the various functions, you 
really need a hard disk. Using a 
floppy-disk-based system requires a 
disk caddy just for all the work disks 
required. 

e Omni Computer Systems telephone 
technical support, which costs $100 to 
register for, is handled poorly. When 
I talked to the technical support peo- 
ple I couldn't make any sense out of 
their answers. It seemed like they were 
bothered by the whole process and 
simply wanted to get off the tele- 
phone as soon as possible. 

eThe program's learning curve is 
steep. To build a well-oiled E-mail 
machine, you have to do some pretty 
extensive planning and experiment- 
ing. The payoff for your efforts, how- 
ever, is tremendous. 

е Error trapping was acceptable, but 
not fantastic. During one run my 
modem wasnt connected, and when 
the program was informed of this it 
simply locked up. refusing to recog- 
nize the modem. I couldn't break out 
and reset; a cold boot was necessary. 


CONCLUSION 

Flash-Com doesn't promise to make 
your communications problems dis- 
appear overnight. However, in the 
right hands and under the right set of 
applications, this program can do 
great things for a company or organi- 
zation (and. in limited cases, an in- 
dividual) that wants to make the best 
of the benefits of electronic message 
transfer systems. Although Flash-Com 
requires more investment in terms of 
your time than other communications 
packages, your efforts are well re- 
warded. 8 
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FF A HARD ACT TO FOLLOW 


SORD's M680UX Series 


sets a new standard in performance. 
* Operable with UNIX" 


M68003 


Series 


* Astonishing speed: use of 32-bit Motorola 68020 CPU 


* Easy expansion: VME bus architecture. 
Also available on OEM basis. 
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SORD COMPUTER CORPORATION 


Kyobashi K-1 Bldg., 2-7-12 Yaesu, Chuo-ku, Tokyo 104 Japan 


(03) 281-8130 New York: (212) 759-0140 
London: (01) 631-0787 W. Germany: (02161) 66-3077 
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For IBM® PC's, XT's, AT's and other DOS machines. This is the one 
you've heard so much about — with faster compile times than many COBOL 
compilers costing hundreds of dollars more! It's based upon ANSI-74 
standards. Now comes standard with source code programs demonstrating 
full screen, cursor control, color, reverse video, etc., another program 
shows how to even reprogram your keyboard and much more. 

Dont let our mail order prices fool ya! This is a new improved 
version of our best selling COBOL compiler previously offered at $300.00 
a copy. Look at the December 1979 issue of Byte Magazine for one of our 
first COBOL ads! 

Other outstanding values at $39.95 are: Utah FORTRAN, Utah 
BASIC, Utah PASCAL, Utah PILOT and Utah EDIT. Used by 50,000 profes- 
sionals, students, and teachers in 40 countries. 


To order: 
(702) 827-3030 


ВМ ig a танап trademark of 
Intemational Business Machinga 


SINCE 1977 


ELLIS COMPUTING" 
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Error-Correcting 
2400 bps Modems from 
Multi-lech Systems: 


When it has 
to be as good 
as itis fast 


e Dial-up 2400 bps modems have arrived. More 
datacomm users are upgrading from 1200 to 2400 
than ever before. But there can be a flip side to 
increased speed: More transmission errors. 


e That's why our MultiModem224E "" offers MNP™ 
error correction. Available in our 2400 bps desktop, 


internal and rack-mounted modems, MNP gives you 


100% error-free transmissions. No matter how bad 
the phone line. And MNP does it without the speed 
degradation of the less efficient, software-based 
protocols. 


ө Another important point: MNP Class 3 has 
emerged as an industry standard. It's now in the 
public domain, and has been implemented in 
virtually all 2400 bps modems that offer error- 
correction. 
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e So, why buy error-correcting modems from Multi- 
Tech? There are lots of good reasons, including: 


1. Multi-Tech modems are 100% Hayes-compatible 
(more so than Hayes own 2400 bps modems"). 
And our MultiModem224E with error-correction 
costs less than a Hayes Smartmodem 2400 "" 
without error-correction. 


2. Bonus features, like speed conversion. Both 
synch and asynch operation. And battery-backed 
option settings and phone number memory. 


3. Versatility. The auto-dial/auto-answer Multi- 
Modem224E modems run at 2400, 1200 or 300 
bps, with or without error-correction, and do so 
automatically. 


4. Atwo year warranty that means something. Since 
Multi-Tech modems are designed and manufac- 
tured at our Minnesota headquarters (as they 
have been for the last sixteen years), you know 
we'll be here when you need us. 


e Please call us toll-free, at 1-800-328-9717, to get 
the rest of the reasons. And get a modem that's as 
good as it is fast. 


"InfoWorld—8/5/85—raprints available 


Trademarks: MultiModem and the Multi-Tech Systems logo: 
Multi-Tech Systems Inc. * MNP: Microcom Inc. 
Smartmodem: Hayes Microcomputer Products, Inc. 
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Multi-Tech Systems, Inc. • 82 Second Avenue S.E. * New Brighton, Minnesota 55112 U.S.A. 
1-800-328-9717 • 1-612-631-3550 • TWX 910-563-3610 (Domestic) » Telex 4998372 MLTTC (International) 
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REVIEW FEEDBACK 


TURBO PROLOG 

Namir Clement Shammas's delight as a 
Pascal programmer with the typing of 
variables in his review of Turbo Prolog 
(September) does not change the fact that 
a typed Prolog can hardly be called a Pro- 
log at all. for at least two reasons. First. 
the unification algorithm is the very heart 
of the language. and the typing of vari- 
ables reduces that mechanism to a some- 
what glorified value assignment. Second. 
and even more important, the basic idea 
of Prolog is the implementation of first- 
order logic as a programming language. 

To do this, you somehow must deal with 
quantification. The Prolog solution is to 
assume universal quantification for all 
clauses and to substitute the existential 
quantifier by a naming convention called 
the Skolem function. Evidently, this works 
only if every variable can be instantiated 
with an arbitrary logical function of any 
item that is allowed as its value. Eliminat- 
ing this possibility, Borland succeeded in 
implementing a logic without existential 
quantification. 

This ís only one of several severe faults 
with Borland's attempt to hack up some 
scraps and pieces of its Pascal implemen- 
tation to some fifth-generation contrap- 
tion, for example. the impossibility to 
assert rules, or the introduction of a 
clumsy string type instead of Prolog's 
elegant manner of representing strings as 
character lists. 

If you or Borland should object to my 
calling this product "hacked up." 1 know 
of no other expression appropriate for a 
language implementation that hides the 
more interesting parts of its messages 
beyond the limits of a tiny window. 

PETER SCHNUPP 
Munich, West Germany 


LEADING EDGE MODEL D PC 

[ own a Leading Edge Model D PC with 
а 20-megabyte hard disk drive апа, for the 
most part, 1 agree with everything that 
Stan Miastkowski mentioned in his review 
(September). 

Unfortunately, | have discovered a 
darker side to Leading Edge Hardware 
Products Inc. that is not mentioned in the 
review. 

1 agree that the company has produced 


a good machine at a superb value. The 
problem is that the company's infrastruc- 
ture is set up for sales with little time for 
service or support. It is perhaps mislead- 
ing to point out that the company has an 
impressive 15-month warranty when 
minor repairs such as replacing a clock/ 
calendar battery can take over two 
months. 

There is more to a product than simply 
its hardware and software features. As | 
said in a letter to Leading Edge, | am using 
my Leading Edge Model D, but I fear the 
day that | have another hardware problem 
with my computer. 

ROBERT S. WEBB 
Providence, RI 


FIVE LABORATORY INTERFACING 
PACKAGES 

The review "Five Laboratory Interfacing 
Packages” by Patricia Wirth and Lincoln 
E. Ford (July) overlooks some of the capa- 
bilities of both Labtech Notebook and ILS. 

Labtech Notebook is identified in table 
2 as having no data manipulation or 
statistics capabilities, yet version 2.5 can 
perform both to some degree. An FFT op- 
tion in the main menu will perform for- 
ward and inverse fast Fourier transforms 
on stored data. A curve-fit option allows 
the user to fit discrete data to linear, poly- 
nomial, exponential, and trigonometric 
models. 

The table also indicates that only one 
graphics channel can be displayed at a 
time by the ILS package. In truth, data 
from several channels can be displayed 
simultaneously in separate windows as 
long as the data for each channel is avail- 
able in sequentially numbered files. 

NANCY А. WINFREE 
Ann Arbor, MI 


EXPEROPS5 

Thank you for the review of ExperOPS5 
(Шу). | thought that it was well written and 
accurate, given that it reviewed a 13- 
month-old version of the program. Most 
of the problems that William Jacobs men- 
tioned were corrected in the August 1985 
version of the program. For example. 
ExperOPS5 now offers standard use of the 
(^) operator. availability of ppwm and 
matches. time tags with wm, and the full 


functionality of the strategy command. In 
addition, ExperOPS5 now has the build 
function. 

ExperOPS5, as Mr. Jacobs states, is im- 
plemented оп top of ExperLISP by Exper- 
Telligence Inc. Mr. Jacobs correctly points 
out that the version of ExperOPS5 with 
ExperLISP that he reviewed was incapable 
of supporting large expert systems. This 
shortcoming was due to a limit of 32K 
bytes of print-name and string space in 
earlier versions of ExperLISP; with version 
1.51 of ExperLISP and the new large-mern- 
ory Macintoshes, ExperOPS5 can indeed 
support large expert systems. Since Exper- 
OPS5 uses the Rete algorithm, run-time 
performance remains acceptable for sys- 
tems with large numbers of production 
rules. 

As with most artificial intelligence tools, 
ExperOPS5 is under continuous develop- 
ment. A version of ExperOPS5 that is now 
being tested supports the development of 
distributed expert systems using multiple 
Macintoshes and a local area network; 
synchronously executing expert systems 
can add facts to the working memory of 
other expert systems. This version of 
ЕхрегОР55 also supports multiple work- 
ing memory areas called perspectives; an 
expert system's production rules can 
reason with uncertain data by creating and 
maintaining separate hypothetical data 
areas. 

MARK WATSON 
La Jolla, CA 


SPERRY PC/IT 
| was truly impressed with Frederick D. 
Davis's review of the Sperry PC/IT (August). 
| was particularly impressed with the 
PC/IT's benchmark results. After reading 
the review, | became convinced that the 
Sperry PC/IT was the system for me. Kudos 
to Sperry, BYTE, and Mr. Davis for a job 
well done. 
J. D. MILLER 
Bath, МЕ Ш 


REVIEW FEEDBACK is a column of readers’ let- 
ters. We welcome responses that support or challenge 
BYTE reviews. Send letters to Review Feedback, 


BYTE. One Phoenix Mill Lane. Peterborough, 
NH 03458. Name and address must be on all 
letters. 
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backup reasons 
lor buying the 
data cartridge 

backup system 
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You may ог may not know the 
primary, basic reasons for choosing 
data cartridge technology for your 
backup. 

It’s easier to handle than big disks 
or boxes of floppies. 

It stores more than any other 
method on your PC. Up to 150 mega- 
bytes in 514 inches of space. 

It costs less per formatted megabyte 
of storage than any other removable 
mass storage for the PC user. 

And most importantly, data 
cartridges have unsurpassed reliability 
over other media. 

Relying on a second hard disk to do 
your backup, for example, is putting 
your faith in а medium that is famous 
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for losing data. Whether it’s caused by 
operator error (of which there are 
many) or the fickle finger of fate, 
crashing is what hard disks do — what 
created the problem in the first place. 

The tough plastic cover protects 
the tape from problems that can occur 
with floppies. 

A metal plate prevents tape 
alignment problems that can cause 
slipping and jamming. À problem that 
can cause data loss in cassettes. 

But if you act before December 
31, 1986, there are some other, 
alternative reasons for joining the 


. data cartridge club: 


А free cartridge from 3M if you 
buy your hardware from one of the 
participating manufacturers. 

And your choice of a wide range 
of rebates or other special offers from 
those manufacturers. 

For a free 16-page buyers guide 
detailing these offers, you can call 
(800) 835-2246 ext. 260. (In Kansas 
call (800) 362-2421 ext. 260.) 

Or better still, just amble on down 
to your computer products retailer 
to see who's offering what. 

And get your backup system while 
the gettin's good. 
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COMPUTING AT CHAOS MANOR: 

THE FINAL FRONTIER 

by Jerry РоитеЦе.................. 291 
ACCORDING TO WEBSTER: 

SEASON'S GREETINGS 

by Bruce Webster... oec 305 


APPLICATIONS ONLY: 
STOCKING STUFFERS 


by Ezra Shapiro... . eee ee ee 321 
BYTE U.K.: 
THE U-MAN POTENTIAL 


by Dick Pountain .................. 329 


JERRY POURNELLE ENDED UP having another normally busy month. This 
one was highlighted by his involvement in the preliminary discussion of an 
academy for space cadets, BIX was a major component in this discussion. 
Jerry also paid a visit to Silicon Valley. where he saw the latest CompuPro 
equipment. What CompuPro is doing may enable Jerry to link up a number 
of computers and be able to run both IBM PC and CP/M software. This could 
help him solve the problem of computer proliferation at Chaos Manor. 

Bruce Webster experienced a feeling of disorientation writing his Christmas 
column in August. But the lack of snow didn't stop him. He persevered and 
came up with a column in which he looks at some products for the Amiga: 
the Alegra memory expansion box, the MAS-20 hard disk, and Instant Music. 
Bruce also begins a periodic review of public domain/shareware programs 
and makes some gift suggestions. 

Ezra Shapiro's mission this month is clearly spelled out in the title of his 
column ("Stocking Stuffers’). He looks at a number of programs that would 
make good gifts. These programs are not too expensive and are nothing you 
can't live without, but they are all great fun. This does not mean that they 
aren't useful products. Being fun to use doesn't mean a program is frivolous. 

In BYTE U.K.. Dick Pountain returns to his beginning as an organic chemist. 
He discusses the U-MAN 1000, a computer built around the 68000 micro- 
processor that is targeted at scientific and engineering users and designed 
for high-performance I/O. Dick borrowed the U-MAN to look at CHEMMOD, 
a color, three-dimensional molecular modeling system of a power that until 
recently would have been available only on a mainframe. 
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ARE YOUR DOCUMENTS A | | Е N l 


If capturing text or images 
from paper documents is alien 
to you, our SCANNING 
CONNECTION is your best 
plan of attack. 


In less than one minute, an 
image of your document can 
be read, stored, retrieved, 
processed, and output to a 
laser printer. 


А version of Halo DPE? is 
provided for processing images. 
Photographs, books, articles, 
and drawings can be scanned 
and saved in compressed form. 


The saved images can be 
combined with text in a wide 
variety of fonts and sizes. The 
completed document can be 
reproduced on a laser printer. 


Images can be processed with 
our OCR software to produce 
text documents. Enhanced 
matrix matching is used for 
accurate character recognition. 
After the system is trained for 
each new typestyle, the matrix 
pattern is saved and reused. 


A text editor is used to locate 
and correct scanning errors. The 
final document is stored in 
IBM DCA format with tabs, 
margins, indents, and line ends. 
The IBM DCA format can be 
read by most popular word 
processing programs. 


We specialize in conversion 
systems and can transport 
your documents or images to 
most computer, typesetting, 
or word processing systems. 


With our DISKETTE 
CONNECTION system you 
can read and write most 8”, 
5/4”, and 3%” diskettes using 
a PC. We support systems from 
CPT, LANIER, NBI, WANG, 
XEROX, HONEYWELL, DG, 
DEC, and IBM. 


Our TAPE CONNECTION 
system can read and write most 
9-Track magnetic tapes using 
your PC. We can supply tape 
drives in several models at 800, 
1600, or 6250 BPI. Tapes can 
be labeled and multivolume. 


Since 1982, we have installed thousands of diskette and tape conversion 
systems at customer locations around the world. We have written hundreds of 


software programs and designed dozens of hardware products to meet our 
customer's conversion requirements. We support our products because we 
developed them. Call us today for help in solving your conversion problems. 
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The price for a Canon IX-12 
scanner, controller card, cable, 
and image software is $1195. 
The optional OCR software is 
$595. The price for an IBM 3117 
flat bed scanner, controller card, 
and image software is $1395. 
The price for an 8” diskette 
drive, controller card, cable, and 
utility software is $1195. 

The optional software for word 
processing conversion is $695. 
The price for a 9-Track 1600 
BPI tape drive, controller card, 
cable, and software is $3495. 


Flagstaff Engineering 


1120 W. Kaibab * Flagstaff, AZ 
86001 * 602-779-3341 © telex 705609 


In Europe contact Compusol 
12 Rue Rosenwald * 75015 Paris 
tel 530.07.37 » telex 205431F 


inquiry !32 for End-Users. 
Inquiry 133 for DEALERS ONLY. 
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THE FINAL FRONTIER 


Every month | start with 
reasons why this wasnt a 
normal month. | suppose 
one day I'll admit there are no 
normal months—or rather, 
that even in a normal month 
something unusual happens 
to consume my time. Not. 
you understand. that these activities 
aren't important. This month it was 
the Space Academy conference, and 
that might be the most important 
thing I've done this year. 

The Space Academy is another idea 
from General Daniel О. Graham's Proj- 
ect High Frontier shop. The notion is 
to investigate the possibility of setting 
up an academy whose mission is to 
do for the space frontier what West 
Point did for the settlement of the 
west: to produce the engineers and 
technicians and officers capable of 
making the frontier inhabitable. There 
are, however, two major differences 
from the early West Point of Super- 
intendent Sylvanus Thayer: Graham 
conceives this as nongovernmental, 
and it will admit women from the 
beginning. 

The notion looked worth investigat- 
ing, anyway: so General Graham set 
up a conference to include academics, 
space enthusiasts, journalists, and 
financiers. We couldn't all get together 
in the same city, so we used elec- 
tronics: there are conference rooms 
linked by television. Meetings would 
take place in Los Angeles, Colorado 
Springs, and Melbourne, Florida, with 
Dr. David Webb of the National Com- 
mission on Space participating by 
telephone from the University of 
North Dakota. This was all arranged 
through a commercial electronic con- 
ferencing service. 

Next thing | knew. | was supposed 
to chair and organize the Los Angeles 
part of the meeting. while G. Harry 
Stine was to do the Colorado Springs 
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BIX is the scene 


lor a discussion of an academy 


for space cadets 


part of the job. The instant | heard 
that, an idea came: let the commer- 
cial TV conference people do their 
thing. but simultaneously link up 
through BIX as well. 


BIXING THE SPACE ACADEMY 

BIX, for those who tuned in late, is the 
BYTE Information Exchange, a com- 
puter-assisted conferencing system 
that I truly believe is the first step into 
what will be the normal communica- 
tions pattern of the future. No doubt 
you'll find more about it, including 
how to sign up, elsewhere in this 
issue. 

BIX has several different kinds of 
computer-assisted conferences. Most 
are open, meaning that anyone can 
find them and join up. Others are 
closed: you have to be invited in. A 
few are hidden, meaning that you 
can't find them even if you're looking 
for them; and of course you'd have to 
be invited to join if you did stumble 
across one of those The Space 
Academy conference is like that, not 
because there's anything to hide, but 
to keep the chatter down to a 
minimum; most of the people in- 
volved in this have about 90 other 
things to do. Eventually we'll bring all 
the information out to a public con- 
ference. Meanwhile, we used BIX to 
plan and set up the televised con- 
ference. 

It all went well. Barry Workman and 
my son Alex brought Barry's ancient 
CP/M Lobo computer; Barry still finds 
it both versatile and reliable. They 
connected to BIX with MITE, the com- 


munications software pack- 
age I used to use and may go 
back to. Barbara Clifford (bjc 
on BIX) came down from 
Silicon Valley to serve as 
moderator and editor. With 
all that help ! could concen- 
trate on the conference es- 
sentials, and indeed we got a lot done. 

Now that the TV conference is over, 
the discussion continues on BIX. It 
will be interesting to see what comes 
of it. With luck, the whole world will 
see the results. 


100 PERCENT COMPATIBLE 
Another reason I was away from my 
desk this month was a trip up to 
Silicon Valley. The actual reason І went 
was to confer with Dr. Stefan Possony 
about the new edition of Strategy of 
Technology we're writing with Barbara 
Clifford’s editorial assistance; but 
while | was up there І spent a day with 
Bill Godbout finding out the latest 
about Viasyns CompuPro equipment. 

There's a lot going on. 

First, they were all excited about the 
new service contracts they've signed 
with Sperry. You remember Sperry? 
Its odd how many old-timers look 
puzzled when you ask if they remem- 
ber Sperry. If you say Univac, their 
eyes light up. Anyway, Sperry is pro- 
viding service support for CompuPro 
systems. Coincidentally about the 
time you read this, I'll be in the south 
of France giving a talk to a group of 
managers of the European divisions 
of Sperry. Tough duty... 

Anyway. I've always had mixed emo- 
tions about CompuPro systems. 
There's a sense in which CompuPro 
has no competition: they have just 

(continued) 
Jerry Pournelle Rolds a doctorate in psychology 
and is a science fiction writer who also earns 
a comfortable living writing about computers 
present and future. 
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about the best (microcomputer- 
based) development hardware pack- 
ages on the market today. CompuPro 
is always out at the edge of tech- 
nology, always pushing the envelope 
of state-of-the-art “small systems." The 
Golem, my big CompuPro 286/780 
Dual Processor system, is still the 
most powerful machine | have. 

That's the good part. 

The bad part is that you'd better 
know what you're doing or have a 
darned good dealer handy. Compu- 
Pro equipment is adequately docu- 
mented for technoweenies, but there's 
still a tendency to think "support" 
means reading the spec sheets, very 
slowly, over the telephone. With the 
right dealer that doesn't matter. For 
example, Steve Rose, a systems dis- 
tributor on Maui in the Hawaiian 
Islands, always prefers to install Com- 
puPro because, done right, the sys- 
tems are trouble-free and the cus- 
tomers are happy. However, if you 
dont have a good dealer and you 
dont know much about small com- 
puters, you might have your work cut 
out. 

Another problem with CompuPro 
systems is IBM PC compatibility. Dr. 
Godbout always had mixed emotions 
about that. To get real PC compatibili- 
ty would require compromises in 
hardware performance and speed, 
and of course performance and 
speed are CompuPros main selling 
points. 

l'm pleased to say that CompuPro 
has solved those problems. You can 
get 100 percent PC compatibility, plus 
muitiuser capability, plus file sharing, 
plus the enormous speed of a Com- 
puPro system. You can not only have 
SideKick and SuperKey and Ready!. 
you can share your SideKick calendar 
and phone dialer files with another 
user a hundred feet away. 

They achieve this in the simplest 
possible way: CompuPro recom- 
mendis that you use cheap PClones as 
workstations. Since you can get a 
minimum clone for less than a thou- 
sand dollars, you aren't paying much 
for the compatibility: any decent ter- 
minal will run you at least half that 
much. Of course, you can also attach 
normal terminals to the CompuPro 


system. 
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The purpose of the clone is to run 
memory-resident software. Big jobs, 
like multiuser database applications, 
are done in the central CompuPro 
unit, which operates at speeds con- 
siderably higher than an AT. 

The clones are networked through 
Arcnet. CompuPro provides cable, 
network boards for the clone, and the 
network board for the CompuPro sys- 
tem. Inside the CompuPro box they 
follow Pournelle's rule: "One user, at 
least one CPU." Each user has a block 
of memory and a CPU, all internally 
linked, in addition to the CPU in the 
workstation clone. 

The result is something wonderful: 
at least, I saw it work something won- 
derful. Steve Rose demonstrated a big 
CompuPro system linked with three 
PClones, a TeleVideo terminal, and a 
Wyse terminal. Big spreadsheets are 
calculated in the CompuPro at light- 
ning speed. Results can be called up 
by other users. SideKick files and 
suchlike are callable in the workstation 
but are kept in the CompuPro so that 
other users can get at them when 
needed. 

It all looked wonderful, but now 
comes the usual note of caution: | saw 
this in Hayward. As always, | reserve 
final judgment for when І have things 
operating here at Chaos Manor. That 
happens next month. They tell me I'll 
be able to link up Zeke II, the ancient 
CompuPro Z80 I'm writing this on; the 
Golem; Big Kat, the Kaypro 286i PC 
AT clone; Lucy Van Peit, our old fuss- 
budget genuine IBM PC; and the 
Zenith Z-150, all working together with 
the new CompuPro; and then I'll be 
able to run both PC and CP/M 
software. 

There are terrific advantages to this. 
For one, | can save text from any sta- 
tion onto the Golems 8-inch floppy 
disk drives. This is important because 
[| don't think anything is truly safe until 
it has been saved on two separate 
8-inch disks, and one of those disks 
is no longer in the house. Tapes. hard 
disks. small disk drives, are all very 
well, but | don't. deep down іп my 
heart, trust anything but those 8- 
inchers. That may change in future, 
but it hasn't yet. 

We'll also be able to share printers 
and hard disks. All stations will be 


able to shuffle stuff off for archiving 
on the Golem's tape backup unit. And 
so forth. 

CompuPro tends to use me as a test 
site for new stuff. I've promised to 
keep a log of any problems. More- 
over, l'm beginning to collect neat 
tricks to use in networking PClones; 
when I'm done, Barbara Clifford is go- 
ing to edit the stuff into a manual of 
user tips that CompuPro will ship with 
the networking systems. 

When I left CompuPro. Bill God- 
bout, Mark Garetz, and Steve Rose 
were arguing: what is a fair statement 
of the actual speed of a system that 
has many CPUs all going at once? Just 
how many MIPS (millions of instruc- 
tions per second) does this system ex- 
ecute? It's a good question. Anyway, 
I'm sending my CompuPro systems up 
to Hayward in the morning: and | can 
hardly wait to try this. Maybe, just 
maybe, I'll have solved the problem 
of computer proliferation at Chaos 
Manor. 


ELECTRONIC Music 

А couple of issues back I talked about 
the coming revolution in electronic 
music. Bill Godbout saw that column 
and sent me some copies of a maga- 
zine, Electronic Musician, that has some 
claim to be the BYTE of the electronic 
music world. Formerly called Polyph- 
опу. EM specializes in MIDI (musical 
instrument digital interface). 

There's a reason for Godbourts in- 
terest in the magazine: it was one of 
the first products of desktop publish- 
ing. and Craig Anderton, EM's editor, 
has always been a big CompuPro fan. 
The magazine is now produced on a 
large multiuser (one user, at least one 
CPU) CompuPro machine, which pro- 
duces IBM-compatible disks that go 
directly to the typesetter. 

Electronic Musician (2608 Ninth St., 
Berkeley, CA 94710) is organized like 
a thinner issue of BYTE, with reviews, 
how-to articles, columns, what's new, 
and lots of ads. The ads were the most 
interesting part for me: it's amazing 
what you can buy, from keyboards 
and mixers to programs with a wide 
variety of synthesized sounds. Me. I'm 
not very musical, and my wife is 
oriented to classical opera and thus 

(continued) 
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JANUS/Ada 


“~ $99.95!! 


= + 
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NL кылд. С-РАК!! FEATURES!! 


^ 
1. Janus/Ada Compiler 1. Free User's Group 

у 8 linus | i Ada Linker 2. $99.95 Discount on 

| Janus /Ada Libraries the Janus/Ada D-Pak 

' Janus 3 / Ada Example/ 3. No License!! 
T P un 4. No Copy Protection!!! 
“ҮЙІ \da User Manual 5. Customer tested for 
over 3 years!!! 


MO S Ada" package you've been waiting 
for. . . over three years of actual field use, specifically on 
mic 2 n puters, by the government, Fortune 500 businesses 
„majo, universities. Realistically priced, at $99.95, so you 
afford the most popular Ada implementation used on 
әс з pneus ers! 


м "C"-Pak is available for most microcomputers 
jing ‘a MS. DOS, including the IBM PC АТ" as are all the 
r fine Janus/Ada programs. Call us or an authorized 
butor for your copy today! 


We offer you the most flexible, cost efficient means of introducing your 
programming staff to the Ada Language. You can choose the level of 
Support you need, when you need it! These Janus/Ada packages are 
customer-tested and available now... 


(C-Pak) Introductory Janus/Ada Compilers Janus/Ada "Site" Licenses 

(D-Pak) Intermediate Janus/Ada Systems Janus/Ada Source Code Licenses 
(S-Pak) Advanced Janus/Ada Systems Janus/Ada Cross Compilers 
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introducing The Turner На!" Card. 
The lowest priced complete 256K memory 
expansion board you can buy. 

We made i! so inexpensive by using 
the very latest 256K RAM chips instead of 
four times as many 64K chips. 

That same technology makes the Card 
lil in a half-length PC/XT™ siot. And the 
reduced chip count increases reliability, So 
we can offer a 30-day money-back guarantee 
and 1-year warranty. 

The Card cornes with a clock/calendar 
with replaceable battery backup, illustrated 
Owner's Manual, and software including 
clock, print spooler, and disk emulator. 

That's everything the most popular 


multilunction boards have. Except a couple 
of extra ports and a ісі of extra cost. 

ІВМ? or Compaq owners will find the 
Card remarkably easy to install. And it 
you have any questions alter you buy, сай 
our Help Hotline. 

The Turner Hall Card is just 599,95, 
plus $2.00 shipping ($12.00 outside 
of U.S.A.). 

Order by phone. We accep! MasterCard 
or Visa. Or send us a check or money order 
with your business card attached. 


E] Turner Hall Publishing 


10201 Torre Ave., Cupertino, CA 95014 


1-800-556-1234 x526. 
(In CA 800-441-2345 x526). 


“СА residents add 7% sales tax ($7.00). Requires IBM PC, PC/XT, Porlable PC, or Compag with at least 256K of 
memory. Turner Hall is a trademark o! Turner Hall Publishing. IBM is a registered trademark, and PC/XT is a trade- 
mark of International Business Machines Corp. Compaq 15 a registered trademark o! Compag Computer Corp. 
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not terribly interested in things you 
can synthesize; but I found it intrigu- 
ing to go through the dozen sample 
copies Bill Godbout sent me. I'm 
more convinced than ever that small 
computers are going to do at least as 
much for music as they have done for 
writing. 


FASTREAD 

Years ago. for my sins, 1 was a pro- 
fessor in a fairly good college. One 
thing | consistently noticed about my 
students: they didn't seem to be as 
widely read as my generation had 
been. Perhaps it was television. What- 
ever the cause, they had a lot of 
reading to do to catch up to what | 
thought was an acceptable level. 

Many of them had trouble doing 
that. They just couldn't read fast 
enough. After giving that some 
thought, | encouraged the slower 
ones to take the Evelyn Wood Read- 
ing Dynamics course. l'm not sure 
how I selected that particular course: 
it may be that outfit offered our col- 
lege a special deal, or just that their 
institute was close by. Anyway. I kept 
some statistics on performance of 
students who I thought read too slow- 
ly and who did or didn’t take the 
course, and | continued to recom- 
mend it. 

There may be a better way. Note | 
said "may." 

Fastread is a program designed to 
teach you to read faster. It runs on an 
IBM PC, XT, AT. or close clone, and 
it works by running the cursor across 
the text at a speed you can control 
with the + and — keys. While it's do- 
ing that, it counts how fast you're 
reading. At least sort of: the count is 
apparently keyed to the speed of your 
computer, and the program docu- 
ments warn you that the absolute 
speed as reported may not be ac- 
curate. Anyway, you turn on Fastread, 
adjust the cursor speed to a bit faster 
than you're comfortable with, and 
practice reading. 

That's about all there is to the pro- 
gram. The documents consist of a 
folded sheet of paper, but that's all 
you need to make things work. In the 
lessons themselves are some hints 
and tips on fast reading. but the pro- 
gram isn't really long on theory: the 
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authors clearly think the best way to 
learn to read faster is to do it, and the 
most interesting stuff for you to read 
are files you load on yourself through 
your word processor. 

Whether that will teach you to read 
faster or not is debatable; certainly it 
can't hurt, and І have some reason to 
believe it would help. Indeed, there is 
a lot to like about this program. 

Theres also considerable to hate. 
For one thing, it has a miserable user 
interface. It starts with one of those 
menus in which you pick numbers to 
tell the system what you want to do, 
including exit the program. At every 
other level you type a “О” to exit to 
the previous menu, but here the pro- 
gram just beeps at a “О”; it wants a 
number and nothing else. If, in fury, 
you type several irrelevant com- 
mands, you can fill the type-ahead 
buffer with them, and thus get a long 
and perfect cacophony of beeps. 

You're supposed to use your own 
files for most of your lessons. The in- 
structions don't say what kind of files 
it will accept. | was going to try some 
downloaded from BIX, but the silly 
program runs only from the A drive— 
naturally it's copy-protected—and if 
you try to give it a subdirectory name 
from your hard disk, it won't take it. 
Filenames must be eight letters or 
fewer; anything more than that gets 
the dreaded beeps. 1 don't keep BIX 
files on the root directory of my hard 
disk, and I wasn't really in much of a 
mood to transfer some over there just 
to accommodate this program. Also, 
Fastread has no provision for getting 
a directory of files from inside the pro- 
gram: you'd have to write down the 
exact names of candidate files before 
invoking this program. 

Fastread, in other words. is one of 
those programs that might be fun to 
play around with, but it would be a 
lot more useful if the publishers had 
done more testing and editing and 
hadn't been so paranoid. I'd probably 
have put it on the hard disk for more 
attention if they hadn't copy-protected 
it. As itis, ] doubt I'll ever see it again. 
Pity. 

Sometimes we win one, though. 
Fifth Generation systems has an- 
nounced that they've dropped all 

(continued) 
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“BRIEF is the most incredible 
editor I have ever seen. 


|Programs seem to effortlessly flow from my mind to the screen.” 
— Glenn Ehrlich, Systems Engineer 
International Anasazi, Inc. 


Tailor Program Editing to Your Style 


¢ A high-level, readable Macro 
Programming Language - allows 
customization for programming 
languages ... Complete, unlimited 
variables, etc. 


Edit multiple files of unlimited size 
(2 Meg is OK) 


Multiple Windows on screen with 


different or same file, fragments, etc. 


A bona-fide UNDO stack (up to 300) 
of all operations; deletions, reading 
files, search, translate, more. 


¢ Reconfigurable keyboard 


Only $195 
Call 800-821-2492 
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Tallahassee, FL 32301 
For information call 1-904-878-8544 


* Full “regular expression search" - 
wild cards, complex patterns 


* Adjustable line length - up to 512. 


Keystroke macros - for common 
typing sequences 


Suspend BRIEF to execute, exit to 
DOS - run another program (ке а 
compiler, dir, XREF, DIFF, or 
DEBUG) then resume BRIEF 
session 


^ Compller-specific support like auto 
indent, syntax check, compile with- 
in BRIEF 


. Survey 


88% of survey respondents were more 
productive with BRIEF than other 
editors. 

50% were more productive with BRIEF 
than their previous editor in 5 hours 
or less, 

72% were performing all operations in 2 
hours. 


For PC, AT, compatibles. 


2 тм 


MIRROR " provides: 
e Crosstalk XVI 
compatibility 
Background communi- 
cations 
Built-in text editor 
Learn-mode for 
automatic script file 
generation 
Transaction log 
AND MUCH MORE.. 


MIRROR" 


Site Licensing Available 
60-Day Money-back Guarantee 
No! Copy Protected 
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copy protection on Fastback (no rela- 
tion to Fastread), a hard disk backup 
program | talked about in July. 


POURNELLE'S LAW 

| can see a church by daylight, al- 
though | may be a bit slow. That is: 
| log on to BIX a lot, and after months 
of doing that, it came to me that I 
didn't need to sit here waiting for the 
phone to ring, answer, get the local 


ATA ACQUISITION: Get system capability at a 

board-level price. The System 570 is a personal 
computer based Data Acquisition Workstation with the 
extensive signal capacity you need: 32 analog inputs (or 
16 differential), 2 analog outputs, 16 digital inputs, 16 digital 
outputs, 16 power control lines. The price is only $1425, com- 
plete with our powerful Soft500 software, an extension of 
advanced BASIC that provides foreground/background 
architecture, array and memory management, disk access 
and storage, and over 45 additional commands. 
A expansion slot lets you extend your System 570's 

capabilities by selecting from an extensive library of 
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net prompt, respond to that, get the 
BIX prompt and respond, enter my 
password... Crosstalk, after all. has 
a script command capability that will 
take care of everything from dialing 
to entering my password. Or so | was 
persuaded. 

Doing it was another matter. The 
Crosstalk manual tells all; but it does 
it without examples. Actually, it's 
worse: many of the critical commands 


32 
2 
16 
16 


optional input/output modules. And you can use the 
570 with other data acquisition software such as 
DADiSP, ASYST™, and Labtech Notebook. 


For complete information, a demonstration, 
or applications assistance, call toll free: 


1-800-552-1115 


$1425 


(In Ohio call 216-248-0400.) 
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Ein 


have examples, but the examples are 
ambiguous or even wrong. Now what 
| mean by "wrong" is that if you use 
the example, as shown in the book. 
it will not produce the result you're 
after. That’s because they have in- 
serted or omitted some key item like 
a quotation mark in the document 
text. It’s not a real example, it's a vir- 
tual example. I hate virtual examples. 

Some of the descriptions of what 
the commands do are masterpieces 
of minor deception, too. 

The only salvation is that they do 
supply you with a few workable 
scripts on the disk that the program 
comes with. Examining those while 
studying the manual will, eventually, 
produce enlightenment. 

All in all, [тп still satisfied with 
Crosstalk, and | still use it for com- 
munications despite having a dozen 
or more competitors around. That's 
partly inertia, of course, but it does 
say I have no serious complaints 
about the program; except that І wish 
they'd followed the rule: "You cant 
have too many examples, but the ex- 
amples must work." On the other 
hand, I wish everyone would follow that 
rule. 


INTERIM REPORT 

| have a lot of memory-resident utili- 
ties in Big Kat. | don't want to give any 
ир, but Га sure like to get some of 
them up into extended memory. I've 
been trying to instal! the Orchid EC- 
CELL error-correcting extended/ex- 
panded memory board in Big Kat. 

I'm still trying. 

My first attempts failed. І called Or- 
chid, was asked what version of the 
installation software | had. and was 
asked to wait until a new version 
came. That arrived promptly, but by 
then | was off on trips. When 1 re- 
turned 1 started in again. 

It all seemed clear. | went through 
the installation program, setting the 
system so that it would have both 
RAM disk and expanded memory. 
Some of the options didn't seem very 
clear, so | used my best guesses on 
them. Finally | rebooted the machine. 

Blooey. 

Big Kat trundled for a moment, then 
reported that | didn't have a valid 

(continued) 


THE PROGRAMMERS SHOP 


helps save time, money and cut frustrations. Compare, evaluate, and find products. 


RECENT DISCOVERY 


Tom Rettig's Library - adds 140 
functions to QBASE III Plus for arrays, 
character and date control, screen, new 
logical expressions, number 
manipulation, and much more. Full 
source (in C, assembler, and dBASE), no 
royalties. Use with Clipper. PC $ 89 


Al-Expert System Dev't 


Arity System-incorporate w/C. MS $ 279 
Experteach-Improved, samples PC $ 399 
EXSYS - Improved. Debug, file & 

external program access. PC $ 339 
Insight 2+ - dB2, language MS $ 389 
LPA MicroProlog Intro w/ APES MS $ 149 
LPA MicroProlog Prof. w/APES MS $ 595 


BYSO - Common, MacLISP compatible 
250+ functions, fast. PC $ 150 
Microsoft MuLisp 85 MS $ 199 
PC Scheme LISP - by Т1. SCHEME has 
simple, "orthogonal" syntax. PC $ 95 
TLC LISP - classes, compiler. 
TransLISP - Good for learning 
Others: IQ LISP ($155), UNX LISP ($59), 
IQC LISP ($269), WALTZ LISP ($149) 


Al-Prolog 
APT - Active Prolog Tutor - build 
applications interactively PC $ 65 
ARITY Standard - full, 4 Meg 

Interpreter - debug, C, ASM PC $ 350 
COMPILER/Interpreter-EXE РС $ 739 
With Exp Sys, Screen - KIT PC $1250 
LPA MacProlog - Complete incremental 
compiler and an interpreter MAC $ 295 
LPA MicroProlog - intro MS $ 99 
LPA MicroProlog Prof. - full 


memory MS $ 359 
Prolog-86 - Learn Fast MS $ 89 
Prolog-86 Plus - Develop MS $ 229 


TURBO PROLOG by Borland PC $ 69 
Others: Prolog-J ($95), Prolog-2 ($839) 


Editors for Programming 


BRIEF Programmer's Editor - 

undo, windows, reconfigure PC Call 
EMACS by UniPress - powerful, 

multifile, MLISP. Source: $929 $ 299 
Epsilon - like EMACS PC $ 169 
Kedit - like XEDIT PC $ 109 
Lattice Screen Editor-multiwindow 

multi-tasking Amiga $100 MS $ 109 
PC/V] - Custom Software PC $ 129 
PMATE - power, multitask PC $ 149 
SPF/PC - fast, virtual memory PC $ 139 


FEATURE 


Unishel! - Bourne UNIX shell script 
compiler translates to C and runs 
faster. Portable, hand optimizable 
code. Use as C program generator, 
PC $ 349 
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Compare Products 
Use Product Specialists 


| The Programmer's Shop is much more than 
the supplier of the largest selection of 

| programmers' software. Trained program- 
ming consultants will answer your questions. 
Ask "product specialists" about Cross 


Assembler, Translators, Debuggers, or 
| compilers. 


Our 
| © Programmer's Referral List 
* Compare Products 
* Help find a Publisher 
* Evaluation Literature FREE — * Over 780 products 
* BBS - 7 PM 10 7 AM 617-826-4086 National Accounts Center 


C Support-Sy stems 


Basic-C Library by C Source MS $139 
C Sharp - weli supported, Source, 

realtime, tasks PC $600 
C ToolSet - DIFF, xref, source MS $ 95 
The HAMMER by OES Systems PC $179 
Lattice Text Utilities PC $ 95 
Multi-C - multitasking PC $149 
PC LINT-checker. Amiga $89, MS $119 
SECURITY LIB - add encrypt to MSC. 

C86 programs. Source $250 PC $125 


Fortran & Supporting 
Forlib+ by Alpha - graph, comm. $ 59 


MA CFortran by Microsoft - full '77 $229 
MS Fortran link to C $209 
No Limit - Fortran Scientific $119 
RM Fortran - enhanced "IBM Ftn" $395 
Scientific Subroutines - Matrix $149 


MultiLanguage Support 


BTRIEVE ISAM MS $199 
BTRIEVE/N - multiuser MS $469 
CODESIFTER - Execution PRO- 

FILER. Spot bottlenecks. MS $ 99 


Dan Bricklin's Demo Program РС $ 65 
HALO Graphics - 115 + device 
interfaces, rich, printer. Specify 


language interface PC $219 
Microsoft Windows Software 
Development Kit PC $399 


PANEL - data validation, no 
royalties Xenix $539, MS $229 
Pfinish Performance Analyzer MS $249 
PLINK-86 - a program-independent 
overlay linker to 32 levels. MS $249 
PLINK-86 PLUS - incremental MS $369 
PolyLibrarian MS $ 85 
PVCS Version Control MS $329 
Screen Sculptor - slick, thorough PC $ 99 
ZAP Communications - VT 100, 
ТЕК 4010 cmulation, file xfer. 


Atari ST & Amiga 


We carry full lines of Manx, Lattice, & 
Metacomco. 


PC $ 95 


Call for a catalog, literature and solid value | 


600-421-8006 


| THEPROGRAMMER'S SHOP" | 
128-B Rockland Street, Hanover, MA 02339 
Mass: 800-142-8070 or 617-826-7531 10/86 


RECENT DISCOVERY 


Pascal-2 - Perhaps tightest compiler 
for MSDOS. Mainframe background & 
power. MS compatible. Complete 
environment. Turbo translator. Get 
detailed specs. 


РС $ 329 


C Language-Compilers 


AZTEC C86 - Commercial PC % 499 
C86 by СІ - 8087, reliable MS $ 299 
Datalight C - fast compile, good 

code, 4 models, Lattice compatible, 


Lib source. Dev'rs Kit РС $ 79 
HOT C - new, intriguing PC $ 85 
Lattice C - from Lattice MS $ 299 
Mark Williams - w/debugger MS % 399 


Microsoft C 4.0 - CodeView MS $ 279 
Wizard C - full, fast. MS % 389 


Language-Interpreters 


C-terp by Gimpel -full K&R MS $ 239 
C Trainer by Catalytix РС $ 89 
INSTANT C - Source debug, 

Edit to Run-3 seconds, .OBJs MS $ 389 
Interactive C - interpreter, editor PC $ 225 
Introducing C - lcam Cquickly PC $ 109 
Run/C Professional - MS $ 189 
Run/C Lite - improved MS 8 109 


C Libraries-General 


Blackstar C Function Library PC $ 79 
C Essentials by Essential PC $ 85 
C Food by Lattice-ask for source MS $ 109 
C Scientific Subroutines-Peerless MS $ 139 
C Tools Plus (1&2) PC $ 139 
C Utilities by Essential - Comprehensive 
screen graphics, strings. Source. PC $ 139 
C Worthy Library MS $ 269 
Entelekon C Function Library PC $ 119 
Greenleaf Functions-portable, ASM $ 139 
PforCe by Phoenix - objects PC $ 299 


C Libraries-Files 


FILES: C Index by Trio - ful! B + 
Tree, vary length field, multi compiler 
/File is object only MS $ 89 
/Plus is full source MS $ 349 
CBTREE - source, noroyalties MS $ 09 
CTree by Faircom - noroyalties MS $ 339 
dbQuery - ad loc, SQL based MS $ 159 
dbVISTA - full indexing, plus optional 
record types, pointers, Network. 
Objectonly- MSC, LAT, C86 $ 159 


Source - Single user MS $ 429 
Source - Multiuser MS 8 849 
dBASE Tools for C РС $ 79 
dbc Isam by Lattice MS $ 199 


FEATURE 
Baby 34.36 RPG II by California 
Software - complete mini RPG 
environments for PC include 
compiler, editor (SEU), OCL 
processor. Screen gen., sort, 
data exchange, workstation [/O. 
Separate products for compatibility 
w/[BM System /38, /36, /34. PC $1250 


Note: Ali prices subject to change without notice. 
Mention this ad. Some prices are specials. Ask about COD and POs. Formats: 
3 laptop now available. plus Mothers. UPS surface shipping add $item. 
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This is the 

maxell disk that meets 

ШР or exceeds every 

Standard of quality. 

Not all floppy disks are 

created alike. Some are 

better than others. To find 

what's best for you, look for the Gold 
' Standard seal. It's your assurance that 

Maxell disks meet or exceed every la d 

definition of quality. For every computer that the ECCELL installation pro- 

and that specifically includes yours. Each is backed cedure had generated and put on my 

by a lifetime warranty. Maxell. Accepted everywhere, without reservation. hard disk. 


Fortunately Big Kat, like most 


| af. clones, will boot off a floppy disk if 
What separates us from our competition? Simply a combination of the best service there's a floppy in drive A. I got out 


in the industry, highly competitive pricing, and an ever widening range of products. the original IBM PC-DOS disk. Then 
Above all we care about our reputation and we are willing to work on a lower margin | called Orchid | 
while delivering what others only claim—and we do it all on a day-in day-out basis. | 


Every subscriber to Byte will receive 


our New 96-Page Winter Spring Lyben 


1986/87 Catalog over the next few they are much improved from a year 


months. We hope to be your source computer : ago, and the company listens; but I 


for computer supplies & accessories. sure am Sis кылы gie 
Now with 15 pages of consumer/ 7” үры. | Support people. it took an hour o 
industrial Bey ак Systems | jon careful step-by-step logical procedure, 
«Е OUR but eventually we found the problem. 
А Mp | it seems that something in the Kaypro 
1050 E. MAPLE RD. • TROY, МІ 48083 Р NEW 1986/87 ROM BIOS and the Orchid installation 
(313) 589-3440 ONE TES CE | procedure have a fatal clash. Once the 
қ symptoms were all noted, the Orchid 
people went to work; I'm told they'll 
have the problem fixed in a few days, 
and I'll get yet another copy of the in- 
stallation software. 
| have no doubt that the board will 
eventually work. ECCELL (the name 
is symbolic of the board's standout 
feature, error-correcting code capa- 
bility. meaning that if you get a 
memory error it not only warns you 
yum uro m E — but fixes it) works fine on a genuine 
Cu Ч. ( -T we | PC AT: at least. 1 know half a dozen 
— — | | colleagues who've made theirs work. 


| Copying diskettes will never be easier || Theres no reason why it wont work 
pushing one button. optional parallel port, so that 1 can 


When it does, I'll set it up with the 
While your computer is copy virtually any 574, 3% copy protection, a commu- finally put in an EGA color card; at the 
busy doing other things, or &inch diskette. The system nications port, a four-month moment, my only parallel port is on 
your Victory Duplicator can tests for quality ae accuracy warranty малае the Hercules Graphics Card, but the 
be making as many as eight at every stage of the process. or one low price. Orchid ECCELL has both serial and 


copies of a diskette at once қ қ | 
—producing up to 400 copies и АРШУ аы LE абы des ET parallel ports if you want them. 


in an hour. DualMaster " қ М : 
Each drive has a separate information. (In Texas, 
models can even make cri to ii сай 512-450-0801 ) PARADISE 


multiple copies of two different < s : 
Pic simultaneously. time. Simple diagnostics to Last month I reported that 1 had a 


command processor file: and nothing 
| could do would change that. Further- 
more, since ] couldn't bring the system 
up at all (maybe |І could if I'd removed 
the board?), | couldn't even get at the 
file to edit out the CONFIG.SYS file 


[ can't say I'm totally fond of Orchid 
Technology's documents, although 


Just insert the diskettes cedi arne r XY problem with the Paradise Hi-Res 
and press.ong button. allow you to maintain your Graphics Card. This is a card that is 
Copy different formats, system without waitingfor | VICTORY said to give you the highest resolution 
пена ШК, ры ыы ENTERPRISES your system can use. It’s capable of 
An automatic formatanalysis АП at an attractive price, Technology ne both monochrome and color [you 
Pe tae V cates teat Victory Duplicators offer 8910 Research Blvd., Suite B2 ; 
or the Victory Duplicatorto fast copying, serialization, Austin, Texas 78758 have to throw a switch on the card to 
change over) and has a parallel port 
(continued 
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Achieve the next dimension in computer 
excellence. Experience MAXX 


magine sitting in the cockpit. Hands 

on the yoke. Diving. Spinning. You 
pull out. Bank to the left and slide 
across the screen. The control tower 
passes on the right. 

Maxx™ lets you experience the thrill 
of flight. At home. Or in the office. 
Wherever you decide. Icon is pleased 
to announce 
Maxx"! The first 
in a series of 
Computer Inter- 
face Peripherals 
(CIPs). CIPs bring 
real-time cockpit 
simulation to the 
computer. 


Maxx™ is positioned front 
& center and allows easy 


keyboard access. 


First, the keyboard. 


Whether your interest is in F-16 jets, 
Cessnas, auto racing, tank operations or 


copyright 1986, Icon Incorporated. 


space flight, 
Maxx™ excels. 
Maxx™ is cur- 
rently compatible 
with IBM’s PC, 
XT and AT 
models through 


- z the fifteen-pin 
А с handle provides 
the "feel" of a " | yoke. game por. And 
with Apple 


Computer's IIc, Пе and П GS series 
through the nine-pin game port. 


Then, the mouse. 


Designed to the specifications of the 
traditional aircraft control yoke, Maxx™ 
looks, feels and -performs realistically. 

Strategically placed buttons are 
located atop each arm of the yoke. And 
a centrally located slide throttle controls 


Maxx™ is easy to use. Boot-up the 
selected software disk, calibrate Maxx™ 


Maax™™ is я crademark of Icon Incorporated. Apple м а trademark of Apple Incorporated. IBM ts a trademark of ТВМ incorporated. 


Inquiry 162 


to the system and experience desk-bound 
reality. 

Maxx™ comes fully assembled, ready 
to use. A true plug-and-play Computer 
Interface Peripheral (CIP). 


And now, 


Flight maneuvers are 

a breeze with the 
“feather-touch” of 
MaxxTM, Action 
butrons are strategically 
placed. 


For more information, or to order, call 
1-206) 451-9082 or mail $129.95 plus $5.00 
for shipping and handling to Icon Incorporated, 
1611-116th Avenue NE, Bellevue, 

Washington 98004. 


1 
j 


| 


INCORPORATED 
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on it. It looked like what 1 needed. 
The problem | had was that ail the 
text was jammed over against the left 
"Anyone side of the Zenith 19-inch High Res- 
who wants to win MegaWars olution Color Monitor | use with Big 
has to dominate Kat. 
entire planetary systems. After | wrote that, two things hap- 
And me.” pened: Paradise sent another board, 
and Ken Sheldon, my technical editor 
at BYTE, told me that one of the other 
editors had asked why I didn't try the 
MODE command in MS-DOS. MODE, 
it seems, can shift the image over to 
the right by a space or two. 

| tried both. First, the new board: it 
had the same problem. Since that 
board seems to work fine on Lucy Van 
Pelt, І can only conclude that there's 
some interaction with either the 
Kaypro AT or the Zenith monitor. 
Whatever it is, | remember when 
they'd have put a horizontal control 
on either the board or the monitor, 
or both. One tweak would have 
solved the problem. 

Instead, though. they seem to be 
relying on MODE. 

The MODE command, 1 discover 
from reading the fine print in MS-DOS 
manuals and books, not only tells 
your machine whether you're using 
monochrome or color and 40 or 80 
characters per line, it will also, in 
theory. shift the screen image over, 
thus accomplishing what you'd want 

“I'm into world events and trivia. from a horizontal control. 

And 1 can play right here In theory. In fact, it doesn't, at least 
in the living room !" not on a Kaypro 286i. What it does 
| is lock things up to the point where 
you have to reset the machine. 1 
haven't the foggiest notion why. 1 
don't have a genuine ІВМ PC AT, so 
І can't tell if MODE CO80,R would do 
the job on that. 1 do know that MODE 
СОВО ог MODE СО4О will work on 
the Kaypro as advertised, changing 
the display from color 80 columns to 
| color 40 columns; but if you add the 
shift, or try to invoke the “Т” for test 
| pattern feature of MODE. you'll short- 

ly after reset a Kaypro 286i. 

Consequently, I'm back to the Her- 
cules Graphics Card, which has always 
worked fine. MODE shift doesn't work 
with it, either, but it doesn't have to. 

| find it all pretty discouraging. In 
order to save about five dollars worth 
of parts on the video board, they're 
relying on software that will probably 
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have to be invoked every time you 
reset the machine or turn it off. That 
makes no sense at all. 


SHORT SHRIFT TIME AGAIN 

I'm always looking for something new 
to write about. Believe me, it's no 
problem. Alas, books, programs, and 
hardware pour in here much faster 
than | can keep up. Гуе had to be 
pretty ruthless: if something can't get 
my attention in a couple of minutes, 
it goes. As late as last year | might 
have kept it around, but that clearly 
won't do any longer: there's just no 
room for it all. 

Some stuff can go immediately. 
Things like silly games that arrive with 
neither documentation, packaging. 
nor cover letter, and turn out to be 
written in BASIC with a "choose a 
number" user interface; clearly hope- 
less stuff like that goes into the big 
barrel with a permanent magnet from 
an old telephone magneto. Eventual- 
ly | reformat the disks. But even after 
eliminating the absurd | find the 
stacks grow higher all the time. 

ІІ never clear it all out; but much 
of it deserves mentioning. Thus, it's 
short shrift time again. 


INTEL MATH CHIP 
Some weeks ago Intel sent me one of 
the 80287 math chips for the PC AT 
and clones. The chip comes in a lovely 
box with extensively detailed instruc- 
tions. If you have a genuine IBM PC 
AT, | can't imagine anything simpler 
than installing it. 

| had a bit more of a problem with 
the Kaypro 286i, but the relentless ap- 
plication of logic—there’s only one 
slot on Big Kat's board that would take 
that chip, and all the notches face the 
same way—solved the problem. If you 
have a 286 machine and you do any 
number crunching, you must get a 287 
math chip. It speeds up calculations 
something wonderful, and with most 
programs you don't have to do any- 
thing to get that extra speed. Much 
recommended for those who crunch 
numbers. 


EXCEL 

On the subject of number crunching: 

as I've said before, if | had to do much 
(continued) 


“Ready for an adventurous challenge? 
We're a team. And Nellie 
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doesn’t horse around.” 


You never know 
who you'll be up against 
when you go online 
with CompuSérve: 


| To buy your CompuServe Subscription Kit, 
see your nearest computer dealer. 
Suggested retail price $39.95; , " 


To request our free brochure or order direct, 
call or write: 800-848-8199 
(In Ohio, call 614-457-0802) 


CompuServe’ 
S00) Апан от Centre Dhd 
Columbus, ОН 43220 
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detailed spreadsheet work, I'd buy a 
Macintosh just so that | could use 
Microsoft's Excel. That is simply the 
most elegant and versatile spread- 
sheet I've encountered. 

Comes now a really good book on 
using Excel. 

Hands-On Excel by Danny Goodman 
(Scott, Foresman & Company, $21.95) 
is clearly written and filled with useful 
examples. The book is in an informal 
narrative style, the kind of writing | try 
for; I hope I don't sound arrogant by 
saying that much of it reads the way 
l'd have written it if | knew as much 
about the subject as Goodman ob- 
viously does. 

If you're wondering why people get 
excited about Excel, this book will tell 
you; and if you use Excel, | expect this 
book will save you a lot of time 
Recommended. 


BRIEF 
Brief is a programming editor for the 
PC. lt was written by a company called 


BACK ISSUES FOR SALE 


| 1985 | 1986 — 
| $425 | 
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UnderWare, which may or may not ex- 
plain the name. It's extremely popular 
among hackers, and for good reasons. 

Brief isn't all that simple to learn, 
but then no programming editor is. 
There are about a zillion commands, 
including, | suppose, Control-meta- 
cokebottle and Alt-coffeecup. The 
main thing is that it will do just about 
anything you want it to. It has win- 
dows—boy, does it ever have win- 
dows!—a good search and replace, 
macros, automatic indenting. buffers, 
and a partridge in a pear tree. 

For the last few months, every time 
I've mentioned text editors I’ve got a 
raft of mail urging me to try Brief. Now 
that I've tried it | see why. If you need 
a general-purpose programming edi- 
tor, look no further. Recommended. 


SOLARSIM 

Longtime readers will know of my ad- 
diction to Star Fleet І from Cygnus 
(now known as Interstel). If you like 
games based on Star Trek, you'll like 


that one, which is frankly better than 
the Star Trek game [ wrote. 

The latest from Interstel is Solarsim, 
"The Solar System Simulation Pro- 
gram." This PC program is a real gem 
for science fiction writers. You can get 
a simulation of the positions of the 
major bodies in the solar system—in- 
cluding about 200 asteroids—for near- 
ly any given date. Find out what con- 
stellations will be in the sky, also for 
any given date and time. Look at the 
planets positions as if viewed from 
earth. And so forth. 

There's also a complete, if pretty 
dry, account of the theory, including 
Eulers method for approximations. 

Recommended for astronomy buffs, 
science fiction writers, and anyone 
who likes to play around with com- 
puter simulations. 


IT'S GENERIC 

l've mentioned this program before, 
but it's more than worth bringing up 
again; they're always improving it. If 


SPECIAL ISSUES and INDEX 


BYTE "83-84 INDEX 
BYTE 1985 INDEX 


1984 SPECIAL Сире то IBM PCs 
(VoL. 9, No. 9) 


1985 INSIDE THE IBM PCs 
(Vor. 10, No. 11) 


| $425 | — | 
[o ШЕТІ 


[] VISA [] MasterCard [] Check enclosed 
Payments from foreign countries must be made in US funds payable at a US bank. 


CARD # 
SIGNATURE 


Circle and send requests with payments to: 


BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 


Exp. DATE 


The above prices include postage in the US. Please add $ .50 per copy for Canada and Mexico; and $2.00 per copy to foreign countries (sur- 
face delivery). Please allow 4 weeks for domestic delivery and 12 weeks for foreign delivery. 


NAME 
ADDRESS 


CITY 
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you have a PCompatible and any in- 
terest at all in CAD, you need Generic 
CADD. While not quite as elegant as 
Autodesk's AutoCAD, Generic CADD 
will, га guess, do about 75 percent as 
much, for 10 percent of AutoCAD's 
price. It's not copy-protected, either; 
and the license agreement makes 
sense They dont guarantee it will 
work, but if you don't like it you have 
a 60-day period during which you can 
get your money back. How can you 
go wrong? 

Generic CADD comes with a thick, 
well-written manual (the writing style 
is informal, and the language is sim- 
ple English; quite refreshing after all 
the documentese I've had to digest 
lately). Not only is it easy to under- 
stand, but it's complete, with both 
analytic table of contents and lengthy 
index. 

In other words, its pretty hard to 
find anything to criticize. This is one 
heck of a program. 

Generic CADD works with a PC or 
close compatible including the 
Kaypro 286i AT. It will work without 
a mouse, but you're better off having 
one, If you want a paper copy of your 
designs, you'll need a plotter. Generic 
CADD supports all the popular micro- 
computers. You can also get Generic 
CADD through Logitech, bundled with 
the LogiMouse. Works fine, and the 
documents are better bound. 

If you ve been wondering what CAD 
is all about, heres your chance to find 
out at a reasonable cost. You may 
never need any other CAD program. 
Highly recommended. 


DESKTOP PUBLISHING 

Tony Bove and Cheryl Rhodes are 
near geniuses at making complex 
ideas understandable. Now they've 
done it again. 

The Art of Desktop Publishing (Bantam. 
1986, $20.95) shows Wes Thomas. a 
"High tech PR Man." as formal co- 
author and three more people as con- 
tributors, but it's not hard to see the 
hand of Bove and Rhodes all over the 
book. It's clearly written and doesn't 
assume you know much. 

| like this book, and it isn't out of line 
with the industry standards, but I sure 
don't understand why it costs so 
much. This book has illustrations, 
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glossary, and a good index, but it's 
only 300 pages of large type in a 
"trade paper" binding; why the day- 
light should it cost more than, say, the 
hardbound edition of Niven and 
Pournelle's Footfall, which ran more 
than 1000 manuscript pages? The fact 
is, though, computer books do cost 
that much, and there doesn't seem to 
be anything to be done about it. It 
sure isnt Tony and Cheryl's fault. 

If you're at all interested іп desktop 
publishing and you're looking for a 
survey of what can be done with exist- 
ing hardware and software combina- 
tions, this is the book to start with. On 
the other hand, things flow in the 
micro world; the book is almost up to 
date now: will be a little out of date 
by the time you read thís; and by next 
year one hopes they'll have a new 
edition. 


POLYNOMIAL 

Polynomial is a PC program designed 
to let you play about with polynomial 
functions. Take any polynomial func- 
tion, plug it in, and out comes a 
graph. Not the kind of program every- 
one needs, but more useful than you 


might think: I wish it had been avail- 
able when I took high school algebra. 
By taking the tedium out of numeri- 
cal calculations, programs like this can 
make it fun to play with math, so that 
you can get a feel for just what com- 
plicated mathematical functions 
model. Just what shape is a fifth-order 
polynomial curve, anyway? Now you 
can find out, painlessly. 


ONE SCREWY NEWSLETTER 
І have for months been intending to 
mention DTACK Grounded. This is billed 
as a "junk mail flyer" from Digital! 
Acoustics, 1415 East McFadden. Suite 
Е Santa Ana, CA 92705; and it con- 
sists of the sometimes outrageous 
and surprisingly often well-reasoned 
opinions of an odd composite per- 
sonality who can't decide whether 
he's real or fictional. If you've no in- 
terest in 68000+ systems, don't bug 
the man; but if you have a passionate 
interest in what's going on in that part 
of the computer world, you don't hate 
compiled BASIC, and you believe that 
assembly language is better than 
Pascal, then by all means write and 
(continued) 
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Solution Systems 
335 Washington St. 
Norwell, MA 02061 
(617) 659-1571 


Various 
prices 


COMPUPRO COMPUTERS 
Viasyn 

26538 Danti Court 
Hayward, CA 94545 


(415) 786-0909 


FASTREAD 
Achievement House 
103 Great Plain Rd. 
Danbury, CT 06811 
(203) 748-0277 


GENERIC CADD 
Generic Software 
8763 148th Ave. NE 
Redmond, WA 98052 
(206) 885-5307 


INTEL 80287 MATH COPROCESSOR 
$217 to $385 

Intel Corporation 

3065 Bowers Ave. 

Santa Clara, СА 95051 

(408) 987-8080 


LITTLE COMPUTER PEOPLE, .$35-550 
Activision 

PO, Box 7287 

Mountain View, CA 94039 

(415) 940-6044 


POLYNOMIAL 
Computer Services 
RR 1 

Wolfville, Nova Scotia 
Canada BOP 1Х0 
(902) 542-5253 


SOLARSIM .............. . 829.95 
Interstel Corporation 

PO. Box 57825 

Webster. TX 77598 

(713) 333-3909 
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beg for a copy. 

DTACK Grounded used to be available 
by subscription. Now it's available at 
the whim of its editor, FNE, who is 
sometimes known as Hal W. Harden- 
bergh. You can't bribe him. Try plead- 


ing. It's probably worth the effort. 


WiINDING DOWN 


I'm out of space, and just about out 
of time: day after tomorrow I'm off to 
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Atlanta for the World Science Fiction 
Convention, where Footfall has been 
nominated for a Science Fiction 
Achievement Award, otherwise known 
as a Hugo. By the time you read this, 
we'll all know if Larry Niven and I won, 
but just now [ don't. 

The bock of the month is The Edu- 
cation of Julius Caesar, A Biography, A 
Reconstruction by Arthur D. Kahn 
(Schocken Books, 1986). The flyleaf 


WHAT’S THE SECRET DEBUGGING WEAPON 
USED BY EVERYBODY FROM BORLAND TO ORACLE? 


FREE 44-PAGE 


“WE COULDN'T HAVE DONE 1T WITHOUT О 
ATRON'S HARDWARE-ASSISTED agen Зои 
SOFTWARE BUGBUSTERS.” реу" 


This ік the city saved by (he 
Alron bugbusters Your city. 
Full of wizards, with hundreds 
of millians of dollars invested 
in wringing every ounce of fẹ 
intelligence and performance 
oul ol your PC. [1 used to be 
plagued with the toughest f 
=o bugs known lo man- 

ind. 


PLAGUES OF 
BIBLICAL PROPORTIONS 

The first and. most difficull 
plague was impossible to trap 
with software debuggers. 
These were carnivorous bugs 
which randomly averwrote 
programs, data. even the 
debugger Misticsl were the 
anes (hat slipped in once every 
few hours, or changed their 
behavior afier each new com- 
pile. Forty days and forty 
nights of recampiling, trying 
something eise, caused many 
а wuuld-bc resident of the city 
{а run screaming іліп the wil- 
derness, never to be heard 
from again. 

Second came the plague of 
ne knowing where ihe pro- 
gram was. or where it had 
гесепііу been. This com- 
pounded the first pe Haw 
could anyone know whut 
caused the random memory 
overwrites? Add to this run- j 
dom interrupis and timing 
dependencies, and you begin aaa 
to understand The Feur thal 
gripped the city. 

Then came the Jasi plague, 
which brought the wizards to 
iheir knees before Ihey even 
Marted debugging. Their tow- 
ering programs consumed so 


_ ANSWER FROM ATRON. 


PROBE displays the program exécutinm in detail, including sym- 
bals and source code for C, Pascal, ar assembly language pro- 
prams. Which shows how uul-ol- range pointers got thal way. 

The third plague, nut enough poon for the 
debugging symbol! ble to be co-msident in 
memory wilh a large program, was cured with 
l-incgabyte of. on-board, hidden, serite-pro- 
iected memory. Sysiem memory was then free 
for the progran, keeping the symbol table and 
debugger safe from dieirucuon. 

When the job of bugbusting 
was dune. the wizards used 
Ibeir PROBEs чо performance 
analyzers. So they could have 
both reliability and perlor- 
mance. So they could send 
en the best xoliware into the 


IF YOU AREN'T AN ATRON 
CUSTOMER, 0005 ARE YOU 
WOM'T BE MAKING 
THE TOP-TEN LIST. 

On any given week, at least 
ninc of the top ten best-selling 
of wire packages on the Sii- 
Sel Hotlist come from Aron 
Customers. 

Ever heard of Borland? 
“Without Atron," мү ils 
president Philippe Kahn, 
‘here woulda’: be a Side- 
Kick™, Turbo Lightning" 
ijs: CREE: Piel Belli PCR: Роу? would be light-years away, aml 

атм с BAT r Turbo Prolog" wouldn't be 

"Т ЫДЫ Тары И shipping today." 

Bur use à spreadsheet? 
From Enable" ta Paradox", 
their bugs were busied by 
Aron products. 

Into DBMSs? Everyone 
Пот Ashton-Tate te Oracle 
awns ab least one Atren bug- 
buster, 

1# you use а product from 
опе af the companies іп The 
City, you owe life as you know 
lt to Агол. Our puess is that 
8% of all PCs, ATs and ATs 
have at least one produci 
debugged with Aon bug- 
busters. 


4 


| 
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much memory, there wasn't enough room for their symbol table, let alone 
debugging software. Even if thay could pet past the first two plagues, this 
one Killed their firstborn software. 


ENTER THE HAROWARE-ASSISTED SOFTWARE SUGBUSTERS 

The Atron solution came as a revelation: Monitor. every memory 
reference and every instruction executed, hy adding a bardwarc board to 
the AT or PC with an umbilical probe to the processor. 

The result? Wham! The PC PROBE" and the AT PROBE™ saved 
vivilizalion ах we know it, The first plague was cured with PROBIZS 
hard wanc-assisted breakpoint Iraps on reading. writing, executing, inpul- 
ting and outputting. These could I ae on single or ranges of addresses, 
and could include panicular dwa salucs АП on real tne. For à mere 
software debugger o attempt this, i -minute program would take 5 hours 
из еҳрсше. 
with PROBE'S real-time trace memory. The history of program execulian 
is saved on-board, in real time. Once в hardware trap hes occured, 20665 Founh Street 9 Saratoga, СА 95070 © 408/74]-5900 


Cnppoghe € 1988 іу Анын Corp PC PRE amd AT PROBE Alcon The uher fine conspaaaes nae primes Uceiphisdl Hai кыс ғыс аита initi raja esr Marcus. 


FREE 44-PAGE BUGBUSTING BIBLE COULD MAKE YOU 
A PROPHET, AND YOUR COMPANY A PROFIT. 

We've written u complete tutofíal on state-of-the-art bughusting. 
Anu it’s yours, free for the asking. Full of examples and illustra- 
Hans, И weil] show you how the wizanfs work their mapie. 

If you're tired of suffering the wrath of program bugs, call Айт 
take You could be busting bugs, and sales records, tomorrow, 


not knowing from whence you came, wus cured 


Ah by IERA 
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says he was 12 years writing it, and 
| believe that. He sure doesn’t like 
Cicero much. 

The computer book of the month is 
Jeff Duntemann's Complete Turbo Pascal 
(Scott, Foresman & Company, 1986). 
This is about the best introduction to 
the Pascal language I've yet seen. It's 
keyed to Borland's Turbo Pascal and 
has complete, specific, and compil- 
able programs. If you've been think- 
ing of learning Pascal, this is probably 
the most painless way to start. 

The game of the month has to be 
Activision's Little Computer People. 
That's not strictly a game, but it sure 
has consumed all the game time 
around here this month. We had Little 
Computer People running on both the 
Amiga and the Atari ST. The Amiga's 
graphics are preferable. | also learned 
something about multiple-screen sys- 
tems: theres no easy way to handle 
error messages, because where do 
you display them? The program 
you're running may have covered up 
the “workbench” screen. That's 
Amiga's explanation for what hap- 
pened, which was that the program 
blew sky-high whenever it tried to 
write to a disk with the write-protect 
window open. The programmer is 
supposed to handle such problems. 

l've been pondering that, and we'll 
look at the problem next month. It 
isn't a simple one, but 1 don't think the 
current version of Amiga's operating 
system has the answer. 

l've been playing with Activision's 
Music Studio program, and all | can 
say to that is wow! again. It's sure fun 
to play around, spraying notes about, 
then listening to what | "composed." 
If 'd had an Amiga and this program 
back when my parents were making 
me take piano lessons, who knows, 
maybe Га have learned something. 
Anyway it's fun. 

There's no point in your wishing me 
luck in Atlanta. See you on BIX. m 


Jerry Pournelle welcomes readers comments 
and opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, clo BYTE. One 
Phoenix Mill Lane, Peterborough, NH 
03458. Please put your address on the let- 
ter as well as on the envelope. Due to the high 
volume of letters, Jerry cannot guarantee a per- 
sonal reply. 


A SIMPLE FORMULA FOR SUCCESS FROM THE 
IBM OF THE MAIL ORDER BUSINESS 


When we founded PC Network, our goal was The customer is the most important person 
to create the IBM of our industry. іп the universe!! Treat him or her welland your 
In three short years, we have grown to an business will grow and prosper. 
annual sales volume of over $75,000,000 10 Day hardware returns, software rentals, 
employing over 200 people! We have served over a 24 hour bulletin board with over 20,000 FREE 
200,000 members. We ship over 7,000 orders software programs yours for the picking, and 
per week. numerous other benefits are only the tip of the 
We have become the world's largest PC Mail iceberg in translating this philosophy into practice. 
Order Firm. These commitments all cost money. A lot of 
We are often asked how we did it by the money. But we firmly believe that for every dollar 
Editors of Computer and Business Magazines, we spend on YOU our customer, we will receive 
Newspapers, Computer Manufacturers and many in return. 
Fledgling Entrepreneurs. We are lold we should be proud of our 
Our answer is our philosophy. accomplishments, and we are. But we realize that 


Price computer products ai what they're 
worth, not the most you can get. For us that 
became our wholesale + 8% pri ingiapplied to 
over 30,000 products, not just ABE IDE: 


they all come from working for you, giving you 
_ exceptional value and good service. 


William К. Stankiewicr 
Rarchouse Hanager 


Richard А, Көгі! 
Vice President 


4 Stephen A. Dukker 
«President 


Simply put: THE “highest quality and 
value ín computer products anywhere. 


1 THE™ commitment to our |. 
| customers is compatibility, | 
quality, value, 
service and support 


THE" backs 
every product with a 
45 DAY 
MONEY BACK 

GUARANTEE 


and a 
FULL 1 YEAR 
PARTS AND LABOR 

WARRANTY 


THE "MULTI 384 


This multi-function card features 0-384K 
memory, a serial port for communication, 

a parallel printer port, a clock/calendar with 
battery backup, and a software bonus which 
includes RAMdisk and other utilities. 


pw 567.00" 


iic 


SixPackFics 


THE"H720 MONO 


This monochrome graphics card with printer 


port features 100% ІВМ and llercules'" 
compatibility, at a fraction of their prices. 
Кош Price $91.25" 


Special 
Who esale 


Price 


569.00" 


BEST " 
BUY 
euer 


THE "MODEMS 


100% Hayes compatible 


THE™ 1200 COM EXTERNAL 


This self-testing 1200 BPS modem comes with 
auto answer, auto dial, auto re-dial and a 
built-in speaker. — Retail Prive $161.25" 


= $119.00* 


Wholesale 
Price 


THE" 1200 COM INTERNAL 
Features ашо answer, dial and re-dial, with a 
built-in speaker, RS 232-C serial port and PC 
Talk III. — Retail Price $148.75" 


= $109.00* 


gren 
THE “2400 COM EXTERNAL 
Eight times the speed of a 300 BPS unit makes 
this 2400 Baud modem truly affordable, and 
we've made it truly compatible. With auta 
answer, auto dial, auto re-dial, and a built-in 
speaker with volume control, Retail Price 520,5 


:6259.00* 


THE" 2400 COM INTERNAL 
Features auto answer, auto dial, auto 

re-dial, a built-in speaker and Free PC 

Talk ПІ. tetail Price 500210: 


S 

“= $197.00* 
Price С 

THE™ COLOR CARD 

100% compatible with ІВМ “color card with 

display modes of 320x200 graphic and 80x25 


alphanumeric, w/printer port. 
Retail ince $75.00* 


=: $60.00" 


TM—AST Research AutoCAD Alayes Meteules 
IBM'Lotuv/Microsoft 


wie m» 
Price 


THE™20MB HARD DISK 


Featuring a half-height ІВМ "PC compatible 
internal 20MB disk drive, controller cart, 
connecting cables and installation manual. 
Кеші! Price $458.75 


$357.00* 


THE" MULTII/O 


Feature for feature, THE " matches the 

AST" VO + and cumes up a winner, with serial 
parallel and game ports standard, (a second 
serial port optional), a clock/calendar, RAMdisk 
and print spooler. Retail Ртіге $75.00 


$60.00* 


эше 
Price 


Functional 
Clone of 
AST ~“ ГО» 


THE ™ EGA PLUS 
With 256K standard this 100% ІВМ EGA and 
Hercules Graphics compatible card is ideal for 
high resolution graphics display of 

Microsoft " Windows, Lotus" and 

AutoCAD" вылі Prior £800,657 


5220.00“ 


THE"2MB EMS RAM 


Intel” /Lotus/Microsoft specs. Features up to 
2MB of RAM. кеші Price 8172.00" 


5: $99.00* 


Whedlesale 
Prire 
TM 


Special 
gros 


Thompson, Harriman and Edwards Computer Products Company, Ltd. 


| "THE" PC + swell built and 
| has enough company support 
| behind it to make it a very 

| attractive alternative to 

INE higher priced competition.” 


"THES bottom line? 2 The. PC+ 15 
a highly compatible clone 
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*Members pay 8% over wholesale 
Prices subject to change without notice 


There's no reason why an 

IBM " can't sell for $500! today's 
costs of floppy drives, chips and all 
other components which make up 
the units are a fraction of their costs 
from a few years past, Advanced 
high volume production techniques 
combine with low material costs to 
make this low price possible. 


Why then don't IBM ™ 
PC's and many 
compatibles sell for | 
$500? It's simply a 
question of pricing. Do 
you go for the most you 
can get or charge what 
the product should 
reasonably bring? 


THE ™ doesn't have 
to worry about 
dropping the price 
on an existing 
product 50-80% and 
then wonder how to 
make ends meet 4 
when they do. 


Апа you get more with 

THE " PC +! Great strides have 

been made since the introduction 
of the IBM™ PC. THE " personal 

computers have incorporated the 
best of them in design. 


THE” PC+ 
System Memory 256K/040K 
Compatibility 100% IBM " PC 
Compatible 
| Expansion 8 1/0 Slots 
| — Power Supply 135 Watt 
Floppies 1/360K Drive 
System Speed 4.7Mhz/8Mhz 
Keyboard | АТ Style 
| Price $444.00* 


THE ™ doesn't | | | 
have to Worry about selling $800 


typewriters in competition with 
$500 computers. 


You Can the Same 


Buy OR Money Buys 
| 1 $1,995 IBM'* PC 4 THE™PC+ 
1 $1,495 Leading Edge 'D'| 3 THE"PC- 
1 $999 Tandy 1000 2 THE™PC+ 
1 $795 ІВМ" Selectric 1.5 THE" PC + 


THE ™ offers support in more ways 
than one with these guarantees: 
45 Day Returns—If you're not fully 
satisfied send it back for a full 
refund within 45 days of purchase. 
l Year Warranty on parts and labor. 
Technical Support—Through your 
dealer or direct from THE. ™ 


B pc NETWORK 


BUY HARDWARE AND SOFTWARE AT WHOLESALE + 876, 


AND GET 14-30 DAY SOFTWARE RENTALS... 


Listed below are just a few of the over 30,000 products available at our EVERYDAY LOW PRICES! 
The Network carries products for Apple, IBM, CP/M and most other popular computer families. 


GAMES & EOUCATIONAL SOFTWARE FOR YOUR IBM 
iPíansa add $1 shipping and handling for each tlle ordered from Бао. 


GAMES & EDUCATIONAL SOFTWARE FOR YOUR APPLE // & MACINTOSH 


(Pisasse edd $1 shipping and handling for each ІНіе ordered trom beicw.| Wholeasis Wholonale 
Whotesale Whotesalo ATI inira to PC DOS Vel ФА H or BASIC $27.80" Microsoft Flight бітшінісе £27.09* 
Arye Home Acct Finance! Pine Mac $99.00 Mindscape Сиям, Mope Тһе Hankey Promi $2550" Bluechip stitonare-Or' Baron or Tycoon 289% Mindscape The Mol View ina ХА Tx Роос Pr 2 21.00" 
2397 — Palantic Atac Tyce-Mac Only 27.52" Broderbund Lorde Auer 17,35: Mouse Systeme РС Рану Tum your PC 50.05" 
17,25. — Polarware Grap^ves Арип 23.97" Comprehensive inira to Peton 32.00* into A Color Кеміс? 
24.76 &Polarware ^ Жудйш Та. 555 Ой Davidson Math Blaster, Word Attac! 21.0: Ріпрони Publishing Atco Сосасоса 23.007 
30.25 wir Devidpgoón Sperd Rosda i! 36.00 Scarborough Master Type 19.76" 
Countarpalmi The News Room 26.07  Pryority Sotware Fotode Quest 21.00" Edu-Ware Astra 1.2.3 or d 23.95* Sierra On-Line. King’s Ouest i 24.75" 
Davidson Speec Aescer Н 2100” p Scerborough бше Трре EL Electrode Апа One Ол One 15.97 Spectrum Molobyta САТО 16.00" 
Davidaon Mam Баша ос Word Attack! 21.8Y Scarborough Aun Ку the Money 28,00" Electronir Ала Muar Consiruchón Sel 18.97" pópinnaher ^ — Z= * - v Come ii 9T 


MEMORY CHIPS 
{АП Memory Chips Guarsnised for Lila!) 
Wholesale 
Pe Memory Upgrade Kha от! $7.78" = 
Quant D. Ағ! 
64% Оунатіс Мат Chips гасят: 100: ky 
ік Dynamic Нат Chipe (Each 2,9 00) 


р-120КІВМ АТ Mathar Board Chips Fan; 19 


Шынын Co Processo 99.507 15 
EXTERNAL MODEMS 
Anchor Балыітшт $208.00" (500) 
Anchor рлу 2400 309.00 (250) 
Hayes Smarimodem 300 125.00" 1500) 
Hayes Smanmodem !200 140.00 (500) 
hayes Smain 2400 625.00: .5 00; 
Prometheus Promodem 1200 24700 (БОО) 


i5 20) 
Passend 17200" (400) 
ALL THE * MODEMS ARE 100% HAYES COMPATIBLE 
THE" 1200 Com Exiit 11800 1257) 
TME* 2400 Com Externa! 289.00 (559) 


| MONITORS 


Wholesale 


Amdek У ғо WIG Camposiie Green $170.00" 
Amdek Video 300A Coripogre Arber 120.00" 
Атдән Venn 2104 (BM Type Amber 151.00" 
Атобак Сок» 600 NEW) Fagh Rips RGA 365.00" 
Amdak Соје 732 Erharteod Grapes 424,00" 
Magnavoz |27771 АА! Type Ambo 72.0: 
A great кюу рет оттто monochrome 
Magnavos [4^ AGB Cox 250.00" 
Morvkv 640 » 240 


НЕС JC-1430] Mulrsync НОВ $30.00" 


Princelon HX-12 AGH Aor 359.00“ 

Princelan HX-22£ CGAorEGA Моуықи 430-00" 

Princeton. MAX гае 128.00" 
Works wih (йог or fono Card 

Quadrem ED 13' Enhermed (ғарыиса 435.00" 

Tawa 530 Hugh Но» ROB Monitor 383.00" 

Taran 640 Но/ығы Res (7200400! 438.00" 


Currently Арад — Works mt Purgyst 
ВОВ Card & tw АТА Т Commuter 


І TERMS & CONDITIONS 
pay jinst 0% above the wholesale pibe, plua shipping. AJ oncearetiect a SW сал diazouni 


NETWORK —Mesbera 
pa neni Аай 50 per өзді orders сай 
Terent cv ete 


for эйр 8 handierg charger 
Бі price subject to change mithoul nonce 
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Cillran 120-0 128СР5 t0 Trap 
Epon Ох 25 33CP3 LO Mory 


Epson EX 900 XO &0CPSBOCDOL PS 


Epron EX rODO JOD GÓC PS СЕҢ. 
pépeon ^ 
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COMPLETE SYSTEMS 


Edu-Ware Astra 1.23 or 4 23.86 Simon А Schuster Tyang Ток N 28.25: Hayden Sargon 8! 26.00” Story Mactwno, Face Maker, Hey Смс, Deiche 
Electronic Aria One Сп One 15.97 = Sir-Tach Marry 28.97” individual Professor DOS 29.73° Rhymes 4 Antes 
Ерүк Summar Gamea Temple of Apaha: Tefogy 20.00: Би-Тесһ Кор of Ciamondis or Fisgcue Aes 18.97" Носот С! г 10.95 (Spinnaker 00202-00: Ne 2079 
Ерүк Winter Games 20.00* 15.47 | piniecom Diiin ем Sunena 24.00 Sublogic Jer 27.40" 
Ти Byte. Smooth Тайеғ-Мәс Оту Т Microprose F tS Sirie Eagte Silent бөгесе 18.50* — Subloglc Augnt Asmon Proa 20.00" 
ғыр - BUSINESS SOFTWARE FOR YOUR IBM 
20.00" "m з = or [Please acid 62.50 shipping and handling lor each tiie ordered from below.) 
Sublegic Fight блаа i 27.28" Ante Paradox $445,00* MicroRim FiBase 5000 $215.00" 
20.00'  Sublogic Мт for Appie ov Маг жу | #ёъїїтъїдлїө Ds $07 38500' Міеговоћ C Compter 230.00 
| 4 2200'  Sublogic Aight Мол Patel 20.00" Borland Sapa (Linprotecten) 42.00' Microsoft Word—Latasi Ve bon 30 229.00: 
Місгоргове F-15 Sirka Eagle. Stent бөлесе 18.50° TiMaker Chick 4/-Мас Ошу 25.00" Borland Supe/Key 34390 — Microsoft Mutin 98.00" 
Mies Computing Mac Affach-Mac Оту 20.50: Virtus! Combinailes xo Cookbook 17.80" Borland Turbo Райса! 35.00 Містово! Mouse 107.00” 
Mindacspe TheAtstiewtos Kel Tai Blood Pt 2 21.00" — "tl < 275.00° Мідет Anity 55,00" 
tenkinreugn Гете 203.00 p Monogram ^ — 1 3 B5 m 
BUSINESS SOFTWARE FOR YOUR APPLE // & MACINTOSH POSER RED BJ! may MÀ e етеін "ed 
Please add $2.50 ahipping and handilng for each title ordered (rom below.) Computer Аввосімен Supercars iV 239.95" pMulimam ie ee 19e 00 
Appia Anpe PA $165.00" p Microactt 020-000 Tm 597 40 Super Сторес! + Norton The Norton Commander 38.00" 
Beagle Brothera Lara oras 3900: Microsoft Excel ісу Macimosh 197.90" DAC Easy Account 390.909 Naron Norton Liites 3 ! 41.00" 
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IBM PC BASE IBM PC —— . 
SYSTEM TERI HARD DISK SYSTEM SEE WHY OVER 200,000 HAVE JOINED | 


IBM PC w/256K 
Sloppy Drive Controller 


MAKING US THE NATION'S #1 SOURCE | 
FOR EVERYTHING IN COMPUTING 


© "Over 30.000 Sroducts priced af Whotetale + 8%. 


Anything you will ever need at a Consistent low price... 


Floppy Drive Controller 
2 Double Sided Double ! Double Sided Double 
Dansity Disk Drives | Density Disk Drive 
Mix and Match with Hall Height Hard Disk 
your Favorite Monitor 


Leo 


$1,025.00" in — $1,337.00" 
€— 


. Periodic Catalog Updates 
Your Catalog is never obsolete! Keep on top of the 
newest products and latest price changes. 


e The Printout 
Our newsletter gives you fantastic specials 
with unbiased analysis of new products and 


industry trends. 
e. Returns ^ i 
uu ia p DESKPRO SYSTEM pi cV SEA nus | 
256K/1Floppy/20MB Hard Disk 256K CPU/1 Floppy/Hard Disk product—for any reason-- return it tor a refund. 
e 1000 + Title Rental Library 
14 to 30 day rentals on over 1000 different titles. 
Try before you биу!! 


„нн еы ЖИШШ... 55,000 square 


feet of office and warehouse space, inventory үнім 
іп excess of $25,000,000 and is ranked the largest 
computer product supplier in the nation! Our commit- 
ment is to serve our customers and our 90% repeat 
business rate Is proof! ч 


| i 
MEAEETZETEEE m ЖЕСТ”! 
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Ш быш | 


$1 Ad aha 00* w/20MB 


атма" 
4 * m } 


ine "Bulletin Board 
Download "Freeware" from the nations largestsingle 
concentration of Public Domain software available! 
Get tied into the nations largest technical information 
network! Place orders, get tech support or contact 
customer service from the Network's OnLine, "not 
just a bulletin board but я complete customer 
information network. 


$1,800.00* 


MACINTOSH | 


= = | 
AND CALL TOLL FREE 
1.2MB SYSTEMS 1-800-621-S-A-V-E 


(Orders Membership and Advice!) 


In Illinois (312) 280-0002 
Your Membership Vielen Number ів BBZ6 


You can validate your rnemoership number and i you ash, place 
% ете е money saving order ovat the phone by ysing your VISA 
ASTERCARD or AMERICAN EXPRESS card Our kno 


able sales consultants are on duty Monday - Friday В: 
to 7:00PM, Saturday 9:00AM {о 5'00PM CET. SJ 
by 


LASER 128 


128K RAM, 1 Internal Drive 
Apple Пе/іс Compatible 
Parallel & 2 Serial Ports Included 


$355.00* 


KiBM PC MEMORY EXPANSION KITS 


Juantity Discounts Available. 

iuaranteed for Life! 4 7 4 7 | 

PEDER 405775 О. EE 
E ы PRINTER ——— 


PC Network, | 
320 West Ohio Street 
Chicago, Illinois 60610 
Call now... Join the PC Network and start saving today! 
for Customer Service and Order Status call (312)2B0- 1567 
Starting Mov. 1 8:00 AM to 8:00 PM, Mon. - Fri. CST 


1/2 HEIGHT DS/DD INTERNAL PC HARD DISK 132CPS/200CPS 4 40 00* 
DISK DRIVES Low Power/Automatic Воо! Works on standard PC's Letter Quality a 
TheNetworkbuysdmect | "icone hardware andinstrucuons о Epson EX-800 NEW! 80COL/Par/Matrix | $445.00" 


mounting hardware and instructions 


and makes lantastic deals 
Full one year warranty! 


with manufacturers like MPI 
Tandon/ COC. Shuga: L Qume: 
TEAC and others to bnng you 
1 fantastic рпсеѕ an Name 
te Brand drives lor your PC/AT? 
E ХТ Compatibte 


$75.00* 


Quantity Discoumis Avnilable 


Epson EX-1000 132COL/Par/Matrix 629.00* 
Epson FX-85 160СР5 10" Par 355.00* 
Epson FX-286 200CPS/40CPS NLO 440.00* 
Epson LQ-800 !80COL/46CPS Раг 519.00* 
Epson 10-1000 780CPS/60CPS NLO 699.00* 
Epson 10-2500 :80CPS/132COL Par/Ser 995.00* 
Epson LX-86 120/16CPS 8.5" Par 219.00* 


Quantity Discount Avartsbte 


MAGNAVOX 
12" RGB MONITOR 


$250.00* 


$185.00*.«. 


Amdek Video 310 Amber TTL $130.00" 

- - == Amdek Color 722 NEW! Enhanced 424.00* 

Members pay 89^ above this wholesale price plus shipping. Magnavox Amber IBM Type TTL 79.00* 
CALL TOLL FREE 1-800-621-S-A-V-E (innana) Nec JC-1401 Multisync RGB Coior 530.00" 
E ты Princeton HX-12 RGB 369.00 

In Illinois call (312) 280-0002 Validation code: Princeton Max-12E Mono or RGB 138.00* 
Customer Service and Order Status (312) 280-1557 BBZ6 Тахап 630 High Res RGB 383.00* 


TM & R- Registered irademarka of IB/COMPAC/ APPLE/AST Rasearch/LOYUS/Multimate int OMEGA Taxan 640 Highest Res (720x400) 438.00: 
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115 an unbeatable combination. 
We're the nation’s largest mail order 
source for everything in computing. 
Epsons are the nations best-selling 
family of printers...and for good 
reason. Epsons are unmatched іп 
speed, versatility, choice of fonts, 
letter and correspondence quality, 
and are backed by the strongest 
local service network in Ше nation. 
So we stock them in tremendous 
volume, ready for 

immediate shipment...at the kind 
of prices that helped make us #1. 
Epson printers, as well as 30,000 
other products are priced at 
Wholesale + 8X. Also, when you 
join the Network you get our 
catalog, our own periodical 
newsletter, а vast software 

rental library, free phone 
consultation, our 10 day money- 
back guarantee and more! 

Watch your benefits stack up. 


Introducing the EX-800 and 
EX-1000, for highspeed throughput, 
at 300 COL draft mode, 60 CPS 
Near Letter Quality mode. 
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SEASONS GREETINGS 


BY BRUCE WEBSTER 


1 find that it's strange to be 
writing a Christmas column 
in late August, but such are 
the vagaries of a three-month 
lead time. At least | am final- 
ly settled into my new office 
in my new home: boxes are 
unpacked. papers sorted 
(more or less), desk organized. 
Most of the products discussed this month are for the 
Amiga. | didnt plan it that way; that's just how it happened 
to work out. But the Mac and the Atari ST are well repre- 
sented, so there is something for just about everyone. 
What? You say there are folks out there who own other 
machines? Hmm, I'm going to have to look into this. 


MEMORY FOR THE AMIGA 

When the Amiga made its appearance last year, l—like 
many others—commented favorably on its open architec- 
ture and the free space (8.5 megabytes) in the memory 
map. Unfortunately for Amiga owners and Commodore, 
the third-party manufacturers have been slow to release 
reliable products that take advantage of those features. 
I would guess that as of this writing, less than 1 percent 
of all Amigas have more than 512K bytes of RAM. Since 
the Amiga is a graphics-intensive machine—even more so 
than the Mac—it eats up RAM quickly and that 512K bytes 
disappears fast. So the ideal peripheral for the Amiga 
would be a cheap RAM expansion box, and | expected 
to see them flooding the market within weeks of the 
Amiga's introduction. 

No such luck. Some RAM boxes have come out, but 
they've been expensive and often unreliable. То be fair 
to the manufacturers, part of the problem is the expan- 
sion bus itself. In order to pass the bus through for other 
peripherals, you've got to deal with a number of head- 
aches, including the protection of your own components 
should the next box down the line do things wrong. 

Access Associates decided that the simplest solution 
was not to pass the bus through at all, and that's how they 
built their Alegra memory expansion. The unit is a slim 
grayish-brown box. It's about 4-inch wide and hugs the 
side of the Amiga. The top, bottom, and rear of the box 
are flush with the Amiga's main unit, and the front starts 
about и inch back from the second mouse/joystick port. 
Installation is simple, though not necessarily easy. | found 
the best way to get the box to sit firmly on the expansion 
bus was to stand the Amiga on its side and push down 
on the Alegra. 


New products 
lor the Amiga highlight Bruces 
Christmas column 


The Alegra comes with 
512K bytes of RAM, imple- 
mented using 256K-bit 
dynamic RAM chips. On 
boot-up under version 1.2 of 
the operating system, the 
RAM is automatically added 
to the memory map; you 
don't have to worry about anything. For systems running 
version 1.1, Alegra has supplied the necessary utilities for 
system configuration—but if you're still running 1,1, shame 
on Commodore! The Alegras DRAM sockets are set up 
so that you can pull all the 256K-bit DRAMs and replace 
them with ]-megabit DRAMs. That gives you 2 megabytes 
of extra RAM, instead of just another 512K bytes. 

Does the extra 512K bytes make the Amiga nicer? Very 
much so. First, you can now use more RAM for your RAM 
disk. My boot disk copies all the command files (in direc- 
tory DFO:C/) into RAM:C/, then assigns that as the com- 
mand directory (ASSIGN C: to RAM:C). That way, both 
floppy disk drives are free for work disks. and | avoid the 
eternally annoying "Please replace volume WHAZIT in any 
drive" messages. It also speeds up system response sig- 
nificantly. 

Second, applications can now run in the "fast RAM" 
memory space, that is; memory outside the bottom 512K 
bytes (which is known as "chip RAM"). Running your pro- 
gram in fast RAM has two advantages. First, it frees up 
more space for bit planes (graphics images) and any other 
data that has to be read by the Amiga's custom chips. 
since those chips can access only chip RAM. Second, it 
prevents bus contention from slowing down your applica- 
tion. Admittedly, you'd have to be doing a lot of chip work 
(high resolution with multiple bit planes, etc.) in order to 
cause bus contention, but it's nice not having to worry 
about it. 

Not passing the bus through isn't as much of a limita- 
tion as you might think. If you want to add other 
expansion-bus peripherals to the Amiga, you 'simply 
unplug the Alegra. plug in the peripheral, then plug the 
Alegra into the peripheral that we're assuming does pass 
us шш bus through. If it doesn't, then you're out 
of luck. 

What's the cost of the Alegra? As of mid-July, it was $379. 
It might be cheaper by the time you read this. Even at 
$379, though, it's worth the price for the added power. 

(continued) 
Bruce Webster. a consulting editor for BYTE, can be reached clo BYTE, 
РО, Box 1910, Orem. UT 84057, or on BIX as bwebster. 
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NEW PRODUCTS FROM GTEK 


The Model 9000 Eprom programmer is the newest addition to 
our line of programming equipment. Faster than а speeding 
bullet, the 9000 can program a 
2764A in 8 seconds. More powerful 
ihan a locomotive, it can program 
megabit parts such as the 27010/ 
27210 and exotic devices such as the 


87C51. 
$749.00 


The Model 2010 Single Board Control Computer features 
massive power in a small package. Available in a variety of 
configurations, the 2010 has an 8031H or 8032AH MPU run- 
ning at 11 Mhz, 64K or 256K bytes of ram, up to 64K bytes 
of Eprom or EEprom, RS232, onboard regulator, 40 "bit" pro- 
grammable 1/0 lines and. an | 

expansion interface. languages 228 

include Assembly, Basic, C, and il 
Fourth, Call us for help de- 
termining а configuration to 
meet your control or data log- 
ging needs. 


Sie 35" x 70" 

GTEK also manufactures and distributes a complete line of 
development products such as PAL and GANG programmers, 
Support Software. Erasers. Macro Cross Assemblers and Simu- 


laters, CPM-Z80 Emulators, Programmable Parallel Printer 


. Switches and Buffers. 


GTEK .. 


DEVELOPMENT HARDWARE & SOFTWARE 
DRAWER 1346, BAY ST. LOUIS. MS 39520 USA 
PHONE (601) 467-8048 TELEX 315814 EE UD) 


METACOMCO 


| The quality source for Atari ST & Amiga software 


CAMBRIDGE 


| po Az | 
THE SYMBOLIC LANGUAGE 
FOR ATARI ST and AMIGA 


An interpreter/compiler providing a complete 
LISP development environment for $199.95. 


—also available— 

Macro Assembler - Professional development system ......... .ST -$ 79.95 
Amiga - $ 99.95 
BCPL - NEW! Full standard BCPL compiler - ST.............. ..$149.95 
Lattice С” - The well known Lattice 'C' compiler - ST & Amiga ..5149.95 
Cambridge Lisp - The interpreter/compiler - ST & Amiga . .$199.95 
MCC Pascal - Fast ISO/ANSI standard compiler - ST & Amiga | ..$ 99.95 
| Metacomco MAKE - NEW! UNIX-like MAKE utility for che ST ..$ 69.95 
MENU + - Best selling ST MENU generator ....... -........ .. .$ 29.95 
Metacomco SHELL - NEW! Amiga's intelligent programming shell ..$ 79.95 
Metacomco TOOLKIT - Smartest tools available for the Amiga ...$ 49.95 

Cambridge LISP is also available for CP/M-68K. Call for Sinclair QL products. Languages 
come with full documentation, libraries & screen editor, ST languages include МЕМ апі 


provide full interfaces (о GEM VDI and AES functions. Metacomco provides experienced 
technical support and keeps its custamers informed of new products and upgrade releases. 


Contact your local dealer or call: 
Tel: (US) 800-AKA-META (CA) 800-GET-META 
BIX: mhill Compuserve; 73247,522 
Add 642% rax if CA reiden 


анаға 
VA 
Lud 


METACOMCO 


$153 #Е Scotcs Valley Dr. 
Scotts Valley, СА 95066 


Registered trademarks: Larrice - Lattice, Inc; Атап ST - 
Avan; UNIX — Bell Labs; Amiga - - Commodore Amiga. = 
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ACCORDING TO WEBSTER 


| know that I'm hooked; | don't think | could stand a 512K- 
byte Amiga now. 


MicROBoOTiCS MAS-20 HARD DISK 

The other peripheral the Arniga has lacked is a fast, cheap 
hard disk. Unfortunately, cheap hard disks may be slow 
in coming for the Amiga, just as they were for the Mac. 
Two problems crop up here: first, the bugaboo of the ex- 
pansion bus again; and second, the perception by manu- 
facturers of a small, soft marketplace The former has 
already been discussed: the latter means that manufac- 
turers aren't willing to commit to produce more than, say. 
a thousand units (into an installed base of about 90,000 
Amigas as of mid-August). Because of that, the manufac- 
turers can't get a great price on the drives, and that keeps 
the price relatively high. 

However, high-quality hard disks are finally coming out 
for the Amiga. One such drive is the MAS-20 (20 mega- 
bytes) from MicroBotics. The unit is about 2 inches high 
by 5 inches wide by 12 inches long, and it is the same 
beige shade as the Amiga. The MAS-20 avoids the prob- 
lems of the expansion bus by plugging into the parallel 
port. This allows you to place it wherever is comfortable 
(within the reach of the cable, of course). 

The first time you set up the MAS-20, you must format 
it and create a boot disk. To do this, you make a copy of 
your regular Workbench or CLI boot disk, since the setup 
program will modify portions of the disk (like the Startup- 
Sequence file). You then run the setup program (provided 
with the MAS-20). This updates the boot disk with the 
proper drivers, creates the needed start-up file, and does 
the formatting (which takes about 40 minutes). After that, 
you use your modified boot disk when you start up or 
reset, and the MAS-20 does the rest. All the command 
files (your C directory) were copied onto the hard disk dur- 
ing the setup process, so commands operate more quick- 
ly: likewise, setup copies the device and library files to 
the hard disk. 

Having a hard disk on the Amiga was nice; as was the 
case with the extra RAM, it spoiled me. It makes a big 
difference in what | accomplish when І have Aztec C, Lat- 
tice C, CS] MultiFORTH, and TDI Modula-2 all on-line at 
the same time. Twenty megabytes, while not as much as 
it sounds (about equivalent to 23 floppy disks). still can 
eo a long way. And the access time—about three times 
faster than a floppy disk—helps a lot, too. 

1 didn't have time to really wring out the MAS-20. Micro- 
Botics has just started shipping them and could lend me 
a unit for only a week or so. During that period, though. 
the unit was trouble-free: no crashes, no lost files, no 
mysterious happenings. The only major grievance ['ve 
heard is that printing and disk accessing tend to interfere 
with each other since both are using the parallel port. Un- 
fortunately, | don't have a printer cable for my Amiga, so 
| haven't been able to verify how much of a problem this is. 

My only complaint with the MAS-20 is its price: 51495, 
Unfortunately, the dynamics of the Amiga marketplace will 
keep that price up for quite a while. I'm not sure if that 
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LAUGH, CLONE, LAUGH! Who 
would guess that our AT jr. has 
more on the ball than his big 
brother? 

AT jr not only delivers fantastic 
features at fabulous prices, but 
gives you top quality in design, 
components, materials, and con- 
struction! 

And for reliability, every AT jr is 
burned-in at the factory prior to 
shipment. 

No IBM” compatible system 
gives you more capability and 
value for your dollar than our 
incredible AT jr. 


ATi jt. This feature-packed 


$599, model is based 


on an Intel 

8088-2 (or NEC 
V20-8) CPU, running at 4.77 MHz 
or 8 MHz, selectable, handles 
PC DOS” MS DOS; XENIX? and 
other operating systems, plus a full 
range of IBM-compatible software. 

The standard system has a "0" 

wait state on memory, and operates 
many times faster than the IBM 
РС/ХТ” Offers 640 КВ of RAM on 


АТ): ¥ 


the motherboard; 360 KB floppy 
disk drive; eight expansion slots; 
LED indicator for the turbo mode; 
AT-style keyboard; 155-watt integral 
power supply; and security key 
lock. Optional features include a 
40 MB hard disk (38 ms), EGA, 

and an 8087-2 math co-processor. 


LAP TOP. ^": 


$1699, w= 


Top system 

gives you full 
IBM compatibility in less than 12.2 
pounds of high-powered computer. 

Features an 80C86 microproc- 

essor, giving you twice the speed of 
IBM's lap top; 640 KB of memory; 
two 720 KB, 3.5-inch disk drives; 
an 80-by-25 LCD display with 
640 x 200 resolution; RGB and 
printer ports; and а 1200 baud 
internal modem, optional. 


AMT-286. 
AT system 


$1199, = 


the IBM PC AT" at a fraction of the 


АМТ $ top- 
of-the-line 


FREE! А $185.00 VALUE. 
With any order of $1,000 or 
rore, AMT will send you, abso- 
lutely FREE, a Micro brand dress 
wristwatch. Finest precision 
Japanese quartz movement. 
Specify male or female size. 


price. Tagged “Best Priced” by PC 
Week, March 1986 issue. 

Our phenomenal AT has a 
16-bit Intel 80286 CPU running at 
8 MHz (10 MHz or 12 MHz optional); 
640 KB of RAM, expandable to 1 MB; 
1.2 MB floppy disk drive; accom- 
modations for 20, 30, or 40 MB 
hard disk drive; a socket for an 
Intel 80287 math co-processor; and 
a 0” wait state on memory, 
optional. 


DON'T WAIT—CALL NOW 
Pick up your phone now and 
get full details or place your order. 


AMI 


AMERICAN MICRO TECHNOLOGY 
14751-B Franklin Avenue 
Tustin, California 92680 
Phones: (714) 751-6800; 
in LA call (213) 477-6320; 
in Bay area call (415) 490-7967 


TWX 5106003265 AMT USA 


* Prices and availahilitv subject to change without 
notice, Dealer inquiries accepted, 


“Registered Trademarks—IBM, ІВМ РС, IBM PC/XT. IBM PC AT, PC DOS: International Business Machines Corporation; MS DOS, XENIX: Microsoft. 
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10 MHz 


New Quantum 286 Turbo 


ЇЇ! К, 


Finally Performance that 
Exceeds Demand! 


Full IBM PC-AT™ Compatibility 


Both the Quantum Turbo'M апа the Quantum XT Тигротм 
incorporate all the hardware developments of yesterday 
while maintaining the vital link of total software 
compatibillity through the Phoenix BIOS. 


Quantum 286 Turbo 10MHz 
Features: 
* Quantum 286 Turbo Mother 
Board (made In U.S.A) 
* 10-8 MHZ Clock Speed 
* Phoenix BIOS 
е 512K up to 4 MB onboard 
е 1-RS-232 (Expandable to 


2 onboard) 
$1395.00 
Quantum XT Turbo 8MHz 


Features: 

е Quantum XT Turbo Mother 
Board (made in U.S.A.) 

* 8-4,77 MHz Clock Speed 

* 640K onboard 

* Phoenix BIOS 

a 1 360K Floppy Drives 


$745.00 
AFTON COMPUTER INC. 
(714) 863-6951 


24825 Calle El Toro Grande 
Е! Toro, California 92630 


е One Parallel Port onboard 
ғ 4.2 MB Floppy Drive 

• Floppy/Hard Disk Controller 
= Keyboard 

e One-Year Warranty 


* FDC wiClock Calendar 

е р5-232 Port & Parallel Port 
« Game Port 

« AT Keyboard 

e One-Year Warranty 


Customer Service (714) 553-1701 
Telex 756731 
Prices, Configurations and Deliveries Subject To Change. 


We provide instant response to TIPS. 
You call, We call! See page 440. 
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price is low enough to entice someone who has already 
spent $2000 or so on the Amiga system to buy a hard 
disk. But if you can afford it, the MAS-20 is a great addi- 
tion to the Amiga. 


PRODUCT OF THE MONTH: INSTANT MUSIC 
Speaking of power, a new package from Electronic Arts 
shows off the capabilities of the Amiga. Instant Music, writ- 
ten by Robert Campbell. truly provides “the triumph of 
technology over talent" (to quote BYTE's Gregg Williams). 
Briefly put, Instant Music turns the Amiga into an in- 
telligent electronic instrument that even an untalented 
hack like me can play. It allows me to jam by moving the 
mouse up and down and pressing the button. What's 
more, it plays three other voices while | jam, forming the 
musical background for the piece. And what comes out 
sounds like real music. 

The secret is in the "musical intelligence" of the pro- 
gram. By moving the mouse up and down. | pick the rela- 
tive pitch of the music | want to play, and Instant Music 
generates accompanying chords. This can be limiting at 
times—it's disconcerting to hold the mouse button down 
and get only occasional notes or chords—but the result 
is pleasing to the ear (usually). 

To play, you select the piece of music you want to hear. 
There are more than 40 different selections from 4 to 24 
measures long, ranging in style from rock to classical. A 
given piece has four voices, though often only three (the 
ones the computer usually plays) are actually scored. Each 
voice represents an instrument: electric guitar, flute, organ, 
and so on. A total of 19 instruments are available, including 
a "DoVoice" instrument that allows "do wah” vocals for 
songs. You start the piece and play your part while the 
computer plays the others. A graphical display shows the 
entire piece, so you can see what each voice will be do- 
ing. You can switch voices and take over another part; you 
can change instruments; you can change the tempo; you 
can even make the program do less for you and gain 
greater control over chords and rhythm. 

Once you've gotten comfortable with all that, you can 
start creating and editing pieces of your own. Composi- 
tion is almcst as easy as playing; in fact, it's just like play- 
ing. First, decide how many measures long the piece will 
be (up to 64). Second, pick the instruments for each of 
the four voices. Then pick a given voice and use the mouse 
and button to play what you want the track to be. Pick 
the next voice and lay down the next track. When you're 
done, you can play back your composition. You can also 
"step in" for a given voice and play it yourself. 

My only complaint with Instant Music is that it's copy- 
protected. True, it's the key disk method, which does allow 
for installation on a hard disk, and, also true. you can buy 
an unprotected version for another $20, but it's still a pain. 
Copy protection seems to be a dying trend in the industry: 
maybe Electronic Arts will see that and follow the other 
firms that are dropping protection from their products. 

l've enjoyed having Instant Music to use, and my kids 
have been fascinated by the ability to sit down and play 

(continued| 


AMT- 2 8 6 Тһе ІВМ PC AT? laid the foundation. AMT 
e accepted the challenge, and put its AMT-286 


] into orbit. Now you can get the best of both 
e Worlds at a fraction of IBM 8 price! ATi jr. This feature-packed model has an Intel 8088-2 running at 


4.77MHz or 8MHz, selectable—many times faster than 
Speed. The AMT-286 cruises at 8MHz, with optional clock rates of the IBM PC/XT®. Also has a “0” wait state on 
I0MHz and 12MHz. That's 30% to 40% faster than the IBM PC AT. $ 599 memory, and provides 640 KB of RAM on the 
motherboard. Offers eight expansion slots, an LED 
Main Memor y. User-friendly programming takes lots of RAM. The indicator for the turbo mode, and a security key lock. Optional features 
AMT-286 comes with 640K, but can be expanded to an incredible 6 MB. include a hard disk, up to 40 MB (38 ms), EGA, and an 8087-2 math 
IBM cant say that. со-ргосеѕѕог. 


Mass Storage. Up to 60,000 pages of wn 120232429] REACH FOR YOUR PHONE. 

words and numbers—a full 120 MB of “4 Жм, A 5185 Value. Ап AMT-286 or АТ jr. is yours by dialing 
storage—can be crammed into the AMT-286 ы М “04 one of our convenient numbers. All orders 
hard disks. That's twice what the IBM PC AT filled immediately, following complete systems 
can handle. checkout and 72-hour factory burn-in. 


Other Goodies. Intel's fabulous 80286 
16-bit microprocessor chip on an American- 
made motherboard. 1.2 MB floppy disk; and 
accommodations for an 80287 math co- 
processor. The system runs all software 

and accepts all hardware designed for the 


AMERICANI MICRO TE TECHNOLOGY 
14751-B Franklin Avenue 
кы, Тизип, California 92680 

Case syle may vary боп оюуда. — phones. [N Orange County call (714) 731-6800 


IBM PC AT. With any 
y order of $1,000 or more, AMT 
For $1199, how can you lose? will send you, absolutely FREE, a Micro А a aae а 
brand dress wristwatch. Finest precision a Beno 265 AMT USA 
S Registered trademarks IBM, IBM PC/XT, IBM PC АТ. Japanese quartz movement. Specify male or wy, dicare cmd 
International Business Machines Corporation female size. Only one watch per customer. *Prices and availability subject 10 change without notice 
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P TIME IS MONEY... 


10 MHz IS FAST!!! 


FULL IBM PC-AT* COMPATIBILITY 


IF YOU ARE TIRED OF WAITING FOR A 'SOMEDAY' PRODUCT 

OR YOU DON'T WANT TO BUY YESTERDAY'S TECHNOLOGY, 

THEN TREAT YOURSELF TO THE PERFORMANCE & FEATURES 
OF THE “WESTECH 286 TURBO™” 10 MHz 


PHOENIX BIOS - THE MISSING LINK IN 
SOFTWARE COMPATIBILITY - ON BOARD 


LOWEST COST 10 MHz AVAILABLE 


COMPLETELY DESIGNED, MANUFACTURED, ASSEMBLED 
AND TESTED IN US.A. 


Onboard Battery 
CMOS Clock Calendar 

^ Standard Power 
Connector 


8 |/О Slots 

Parallel Port 

Up to 2 RS-232 Ports 
1 RS-232 Included 
Phoenix BIOS е Low Power Circuitry 
Up to 1 MB Onboard * 10 MHz 80286 
512K Included 120ns — * Socket for 80287 

4 Layer Mother Board • One-Year Warranty 


HIGH SPEED INDUSTRIAL GRADE COMPUTER FOR: 


е Industrial е Engineering 
е Medical * University/Education 
e Scientific е Artificial Intelligence 


QUANTITY DISCOUNTS AVAILABLE FOR QUALIFIED DEALER, 
OEM, UNIVERSITY AND CORPORATE ACCOUNTS. 


$599.00 OEM Quantity Price 


Call for other pricing 


seestech, Inc. 


(714) 474-6022 


17781 Mitchell, Irvine, CA 92714 
FAX (714) 553-0236 е TELEX 756731 
Answer Back: Western Comp 
We provide instant response to TIPS. 
You call, We call! See page 440. 
“IGM AT a подета of ternational Business Machmes Corporabon 
Westach 286 Turbo 15 a trademark of Westech, Inc. 
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real music without much effort. It's an outstanding pro- 
gram, and Robert Campbell should be commended. 


THE HACKERS CORNER 

Every few weeks, | receive some piece of software that 
a solitary programmer working long hours has feverishly 
pieced together. Sometimes the programmer sends it to 
me; sometimes I get it by other means (downloaded from 
bulletin boards. etc.). In either case, the software itself is 
either public domain (i.e. free) or it's shareware (іе., free 
unless your conscience bothers you enough to compel 
you to send some amount of cash to the author). | plan 
to periodically review some of the PD/shareware programs 
out there, calling attention to the fine efforts of kitchen- 
table hackers everywhere. 

The two programs I'd like to mention this month are, 
at first glance, frivolous, but both illustrate the strengths 
of the computers they run on. The first is a public domain 
desk accessory for the Macintosh, known simply as Talk- 
ing Moose. It was written by Steve Halls, a doctor in 
Canada, who apparently had a great deal of fun putting 
the program together. When you activate the desk acces- 
sory, it installs itself in the system heap, then allows you 
to go back to whatever you were doing. However, if an 
interval of time (user-adjustable) goes by with no activity, 
a small window with a moose's head in it appears near 
the upper left corner of the screen. The moose then makes 
some smart-aleck remark, usually (but not always) having 
to do with your lack of work, and the window goes away. 
The moose head—somewhat reminiscent of Bullwinkle—is 
animated while it talks, moving its eyes, ears, nose, and 
mouth. 

At any time, you can bring up the desk-accessory win- 
dow again, which allows you to adjust the rate and pitch 
for the voice, as well as the delay between comments. You 
can also click a box to remove the moose from the system, 
in which case the moose appears and makes some sort 
of plea or threat ("Oh, no! Don't do that!"). If you then 
turn the moose back on, it replies with some expression 
of gratitude ("Splendid decision!"). The desk accessory 
requires two support files: MacinTalk, Apples speech syn- 
thesizer program; and Moose Phrases, a resource file full 
of comments converted to MacinTalk phonetics. 

Halls was offering the assembly language source code 
for the price of a disk and postage (or for a disk with suf- 
ficient return postage). 1 don't know if the offer is still in 
effect; you might want to write him (with a self-addressed 
envelope and money for postage) to find out. The last ad- 
dress | have for him is Steve Halls, M.D., 11135 50 Ave, 
Edmonton, Alberta, Canada ТӨН ОЙ. 

The other program is for the Amiga, and it arrived in 
the mail with a pair of the old red-and-blue three-dimen- 
sional movie glasses. The program, 3-D Breakout, was writ- 
ten by Tim Kemp of Columbus, Ohio. As you might guess, 
it's a variant of the old Breakout game in which you keep 
bouncing a ball off a paddle back toward a group of bricks. 
In this version. the "bricks" (one layer thick) line the ceil- 
ing and three walls of a room, with the screen forming 
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Enhanced eraphics 
without an enhanced price. 


The Amdek 722 EGA monitor. 


The Amdek 722 high performance color monitor is ideal 
for all enhanced graphics applications. Amdek engi- 
neered the 722 monitor to fully support, both, the IBM 
Enhanced Graphics Adapter (EGA: 640 x 350 lines reso- 
lution), and the IBM Color Graphics Adapter (CGA: 640 
X 200). In the EGA mode, you can use any combination 
of 16 colors from a 64-color palette. 

The result is an EGA monitor specifically designed to 
give you the ultimate in high resolution performance for 
a wide range of business graphics, engineering, educa- 
tional purposes, and similar applications. 

Other advanced design features include a high quality 


etched glass, non-glare screen, and a 3-position switch 
that allows you to choose green, amber or full-color text. 

Ask your computer dealer to show you some of the 
enhanced features of the Amdek 722 EGA monitor. And 
then ask to see the best feature of all—the price! The 
Amdek 722 EGA is more monitor for the money. And it’s 
backed by more warranty for your peace of mind—thrve 
years on the CRT, and two years on all other parts 
and labor. 

Once you compare the quality and price, you'll focus 
your attention on the best monitor for enhanced graphics 
—the Amdek 722 EGA monitor. 


ZINDEK 


Clearly the finest in monitors. 


ЮМ ts a reginerect trademark of 
International Business Machine Corp. 


2201 Lively Boulevard, Elk Grove Village, IL 60007, Phone: 312/364-1180, TLX: 280-803 
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NEW! 


for Turbo | 
Pascal Programmers | 


IurboMACGICIM wens your ideas into state-of-the-art programs. 
Your productivity increased, or your money back! 


Let your imagination run wild! It's easy with turboMAGIC, the slickest 
rade yenprator available for Turbo Pascal. Input forms, Report forms. Help 
windows. Pop-up menus. Pull-down menu systems. And more! turbo- 
MAGIC will turn 15 minutes of your time into code that would take you 
hundreds of hours to write. Whether you're a professional or just ә 
beginner, you need turbo MAGIC. 


It's POWERFUL? It's FLEXIBLE! It's FAST! li's MAGIC! 


Wouldn't you like some magic? Order turbuMAGIC today. Only $99.00. 
You have nothing to lose with our 30-day full money-back guarantee. 
CALL NOW! 1-800- 225-3165 (Outside Alabama, orders only) ог 205-342- 
7026 (VISA & MC welcome, no РО, na СОП) 


Requires: Turbo Pascal 3,0 and an ІВМ PC/XT/AT or compatible 256k RAM minimum 


Not copy protected 
Teademarks. 


Sophisticated Software Inc, Turbo Pascal — Borland international 
25 6586 Old Shefl Road WardStar — MicroPro International 
Mobile, AL 35608 
(205) 342.7025 


THE GENERAL DATACOMM 
1200 Bps SUPER ACCURATE 
ACCULINE PC MODEM 


AT COMPATIBLE * FULL FEATURED * 
TWO YEAR WARRANTY 


% 
OFF 


ІН) TA M^ он CO S 
LEE 


$226?? Including Software 
Call 1-800-523-1737 


Order now and receive a FREE 
IntroPak Subscription to COMPUSERVE. 


General DataComm 
Offer valid through December 31, 1986, 
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the fourth wall. The "ball" (which is square) bounces off 
the ceiling and walls. It will, however, sink into the floor 
and disappear unless you bounce it off your paddle: a 
square that you move around the floor with the mouse. 

The three-dimensional effect is quite good. The program 
actually draws two versions of the game on the screen, 
one in red and one in blue. Each version corresponds to 
what each eye would see if the scene were truly three-di- 
mensional. For the eye looking through red plastic, the 
pale red looks gray and the pale blue looks black: vice 
versa for the eye looking through the blue plastic. The 
background is a light purple, which looks gray through 
either color of plastic. The net effect is that the left and 
right eyes see two different two-dimensional images and 
your brain fuses them together into a three-dimensional 
scene. 

The effect, while good, is not perfect. The "ball" is only 
two-dimensional, a flat square that grows and shrinks ac- 
cording to its distance from the front wall (the screen). That 
flatness tends to nullify some of the effect. Likewise, the 
program needs some adjustment as to when the paddle 
has actually hit the ball; the ball tends to sink through the 
back end of the paddle but easily bounces off the pad- 
dles very front edge. Of course, that hasn't stopped me 
and the kids from putting in a fair amount of time on the 
game. 

Tim was willing to correspond about the program and 
to sell the plastic material for the glasses. | suggest you 
write him (with a self-addressed stamped envelope and 
sufficient money to cover his time and effort) at Tim Kemp. 
PO. Box 23101, Columbus, OH 43223. 


STOCKING STUFFERS 

By the time you read this, there won't be too many more 
shopping days until Christmas, and you may be wonder- 
ing what to get for the computerphile in your life (even 
if that's just you). ! don't talk much about games in this 
column, but | hope you won't mind too much if І make 
some recommendations for your last-minute Christmas 
shopping. Since computer games are something of a pas- 
sion in this household, we've had a fair amount of 
experience. 

My favorite game this year has been Major Motion, writ- 
ten by Philip MacKenzie and Jeffrey Sorenson for the Atari 
ST and published by Michtron. It was inspired by the video 
arcade game Spy Hunter and involves car-to-car combat. 
Your mission is to travel as far as you can. destroying 
enemy (blue and/or black) cars and helicopters as you go 
along while avoiding injury to civilians, Your car starts out 
armed with just guns, and they work only against some 
of the enemy. As you drive along, a red semi appears from 
time to time; if you drive into it, you come out with a new 
weapon (oil, smoke screen, repulsor, missiles for the 
helicopter, or turbo boost). Each new weapon is good for 
only three attempts, and you lose one of those weapons 
each time you crash. You start out with six cars and get 
a new one for each 10,000 points. 

The enemy, of course, is not idle during all of this. One 
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TAS-Books wins, hands down! БЫТА ЖОЕ НЫНЫ ұрын үсті 
| сору per customer. Offer ends January |, 1987. | 
TAS-Books gives уои [here's what TAS-Books Full-featured | 


offers you: 


General Ledger 
3 years of data by month 
Full auda rraits 
Post to previous aia ага гесіпзе 


pet igh by mo 
Fleible financial statement setupiprmiting 
Accounts Recelvable 
Open item 
Maling labels and rolodex салу 
Detailed history of sales. coms, and net 
Srarements 
Адет 
Accounts Payable 
Easy to enter invoices/vouchers 
Enter checks written by hand andar puri out 
checks automatically 


more for your money. 


Before you buy DAC Easy 
accounting software (ог if you 
already have}, you should know 
what уси could have instead. 

You could have software that 
changes — easily — to fit your 
accounting system, instead of tne 
other way around. You could 
have a program that includes 
payroll and a full-featured data 


UJ Y | want powerful, user-friendly | 
database gives you ES! accounting software, with easy-ro- 
real versatility. customize coding and its own full-featured data 


; base. And ! want to save money aver programs 
No need to buy an expensive d that offer me a lot less. Rush me TAS-BDOKS row! 
data base to interface with TAS- 


Books: it's included at no extra Quanti Subtotal 
chargel So you can easily | ш 

generate customized reports апа 
create mail-merge files. Мо need er 
to preallocate files. TAS-Plus does РФ $8 US. $25 outside USA. 
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you're already using DAC Easy, І 


$599 ea. 
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If you've already bought DAC asy to run " rent files. [ TOTAL 
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type of enemy саг is equipped with tire slashers; if it 
bumps into your side, you're gone. Other enemy cars will 
try to run you off the road while the enemy helicopters 
drop oil spots in front of you. If you go far enough, you'll 
encounter your "evil twin"; if you get past him, you'll soon 
run into two of them. Somewhere past that you'll find the 
bridge is out, but. . .well, that would be telling. 

The car, controlled by the mouse, handles very nicely, 
and the graphics are smooth and colorful. Also, the game 
plays background music (themes from James Bond, Batman. 
etc.] from time to time as you drive: a nice touch. The 
game has other features, like an abort key, pause and 
music toggles, and the ability to reassign the weapons 
keys. And, best of all, it keeps a "Top Ten" list that pro- 
vides solid documentation for bragging rights. 

I’m not sure why I like this game more than the others 
I've played. | think it has to do with the way I drive or, 
more precisely, the way I'd like to drive. And Major Mo- 
tion had one welcome feature over the other two: it is not 
copy-protected. That helps, because my kids have already 
creamed one working disk, and it took me just a few 
minutes to make a new working disk from the master. Га 
hate to think what would happen if they messed up the 
master disk for one of the other games. 

Nevertheless, those two other games gave Major Mo- 
tion serious competition. Both are superior in one way 
or another; 1 just didn't happen to get as hooked playing 
them. One is Time Bandit, written by Bill Dunlevy and 
Harry Lafnear for the Atari ST and also published by 
Michtron. This is easily the finest all-around arcade game 
to come out on a home computer to date. It is actually 
a collection of 16 different arcade games, 15 of which 
follow the same basic pattern: Once you get into it, you 
can't get out until you find the key(s) and unlock the gate(s) 
that bar your way. In the meantime, of course, all sorts 
of nasty creatures are trying to kill you by running into 
you. You can run, fire, or fire as you run. In an interesting 


twist. the points you get for each creature you destroy 
vary according to your “bravery”: If you just sit in a corner 
and blast away, the points-per-creature value drops; if you 
run at the things, the PPC value goes up. Each game has 
16 levels, which get tough fairly quickly. 

Interwoven into all this is an adventure game that lets 
you solve puzzles, find (and use) objects, and generally 
Work toward an eventual goal. This adds a depth to the 
game that holds your interest even when the arcade ele- 
ments grow old. Other features include a pause function 
(press Р) and a "Time Lord" list that keeps track of the 
top six scores—the top five, actually, since it includes 
"Krazy Kev," who (allegedly) racked up more than 500,000 
points. The only complaint І have is that there is no "Save 
Game" function, which is a significant shortcoming given 
the time it would take to completely solve the game. Even 
so, all the great features, as well as the outstanding 
graphics, make this game a must if you have an Atari ST 
(with color monitor). 

The other competitor to Major Motion is Marble 
Madness, written by Larry Reed for the Amiga and pub- 
lished by Electronic Arts. This is a licensed port of the 
Atari video arcade game, and the graphics are really amaz- 
ing. The basic theme is guiding a marble through a down- 
hill maze. You have so many seconds to complete each 
maze; any time left over is then added to the time you 
have for the next maze. Various obstacles and enemies 
confront you as you proceed, the mazes get tougher, and 
the time for each maze gets shorter. You can use either 
the mouse or a joystick; for that matter, the game is de- 
signed to let you use a trackball if and when one becomes 
available for the Amiga. 

| do have some gripes with Marble Madness. There's no 
pause function, so once you start a game, there's no way 
of stopping even for a second until the game is over. Even 
less forgivable, there is no "top scores" list, and once 
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Symmetry Corporation 
761 East University Dr. 
Mesa, AZ 85203 

(602) 844-2199 


ALEGRA MEMORY EXPANSION Box 
Access Associates 

491 Aldo Ave. 

Santa Clara. CA 95054 

(408} 727-02 56 


INSTANT MUSIC Abs SoReal 
MARBLE MADNESS 

Electronic Arts 

1820 Gateway Dr. 

San Mateo, CA 94404 

(415) 571-7171 
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MAJOR MOTION 

TIME ВАМОТ..................... кыы ЫЫЫ 
Michtron Inc. 

576 South Telegraph, 

Pontiac, MI 48053 

(313) 334-5700 


MAS-20 HARD Disk DRIVE 
MicroBotics Inc. 

PO. Box 85115 
Richardson, TX 75085 
(214) 437-5330 


Living Videotext 

2432 Charleston Rd. 
Mountain View, CA 94043 
{415) 964-6300 


QNX: Other operating systems may never lift the PC to such heights. 


QNX was the first operating 
system with multi-tasking, multi- 
user capabilities for the IBM PC 
and compatibles (1982). QNX was 
first to achieve the same cap- 
abilities for the IBM AT and 
compatibles. Then, in 1984, ONX 
achieved integrated networking 
capability something no other 
multi-user, multi-tasking 
operating system has achieved, 
or is likely to achieve, on IBM 
personal computers. 


QNX consistently beats com- 
petitive operating systems to 
each new height in PC perfor- 
mance. Unlike other multi-user, 
multi-tasking opeating systems, 
QNX is not UNIX-based. Being 
rigid and monolithic, UNIX 
architecture is difficult to adapt. 
By contrast, QNX is modular, 
based on message-passing. and 
easy to adapt. UNIX developers 
have had to preoccupy themselves 
with merely getting UNIX to work 
on the personal computer, while 
QNX designed specifically for this 
environment, has enjoyed rapid 
and continuous growth. 


ОМХ5 superb performance and 


compact size is the result of one 


dedicated design team with a 


common purpose and complete 
understanding of both the 
software and the environment 
in which it must run. Quick 

and efficient on a PC, QNX 
soars on an AT. 


Of all multi-user, multi-tasking 
operatings systems, only QNX 
provides unrestricted communi- 
cations among all tasks anywhere 
on the network. Therefore, only 
QNX can implement true dis- 
tributed processing, distributed 
file systems, and distributed 
devices, with no need for central 
file servers. 


Multi-User 
Multi-Tasking 
Networking 


10 serial terminals per PC, AT. 

40 (84) tasks per PC (AT). 
2.5Megabit token ring. 

255 PC's and/or АТ» per network, 
10,000 tasks pernetwork. 
Thousands of users per network. 
RealTime 2800 task switches /sec (AT). 


Passing tasks on any machine. 


Fast intartask communicalion between 


No one wants to abandon the 
tremendous amount of DOS soft- 
ware available. QNX does not force 
that choice. DOS 2.1 and 3.1 run 
as single-user tasks under ОМХ, 
even on the AT in protected made, 
With over 22,000 systems 
installed worldwide, QNX remains 
unsurpassed in PC performance. 
End Users, УАН5, OEM's and 
Software Developers — ask us 
how QNX can add value to 

your products! 


Standard Kernighan and Ritchie. 
Single PC, networked PC's, 
single PC with terminais, 
networked PC's wilh terminals. 
No central servers. Full sharing of 
disks, devices and CPUS. 
PC-DOS runs as a QNX task, 
From US $450. 

Runtime pricing available, 


ССотрИег 
Flexibility 


For further information or a free demonstration diskette, 
please telephone (613) 726-1893. 
The only multi-user, multi-tasking, 
networking, real-time operating system 
for the IBM PC, AT 
and compatibles. 
Т — Ву Quantum Software. 


Unix в à registered trademark or ATAT Bell Labs, 18M РС, AT, and PC DOS are trademarks of IBM Carp. 


Quantum Software Systems Ltd., Moodie Drive High Tech Park, 215 Stafford Road, Ottawa, Ontario, Canada KZH 9С1 
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ACCORDING TO WEBSTER 


you've run out of time, the game goes back to the start- 
ing screen after a second or two, making it difficult to even 
see what your final score was. Even so, Marble Madness 
is definitely worth having if you own an Amiga. 


OUTLINING AND MORE 

The success of a product can be judged by the number 
of imitators. By that standard, ThinkTank from Living 
Videotext has done very well. The Winer brothers, Dave 
and Peter, managed to create an entirely new category 
of software: outline processors (also referred to as idea 
processors). In doing so, they've managed to pull in no 
little amount of money while spawning the type of com- 
petition that forces products to get better and better. Two 
results of that competition: Acta and More, both for the 
Macintosh. 

Acta, written by David Dunham and published by Sym- 
metry Corporation. is your basic no-frills outline processor. 
"No frills’ doesn't mean limited, though: You can quickly 
create outlines, rearrange the topics, add and delete items, 
cut and paste text, and generally do most of what you'd 
want to do with an outline. 

What makes Acta different—dare | say unique?—is that 
it's not an application: It's a desk accessory. Once you've 
installed it in your system file, you can call it up from within 
any application that supports desk accessories, which is 
to say 95 percent of all Mac applications. You can be work- 
ing in, for example, MacProject, Excel, or Microsoft Word, 
and you can pull down the Apple menu, select “Acta,” 
and there you are. Acta brings up its own window and ap- 
pends its menu to the end of the current menu bar. You 
then create a new outline or load in an existing one. You 
can change it as you please, then save it out in one of 
three formats: Acta, MacWrite, or Text. And if you're using 
it within Microsoft Word or MacWrite, you can copy (or 
cut) part of the outline, exit Acta, and then paste it into 
your document, where it will appear properly indented 
and with bullets at the start of each line. 

Acta is larger than most desk accessories—about 37K 
bytes—but smaller than you'd expect for a program this 
complete. I've found it very useful for doing outlines of 
documents that I'm writing using Microsoft Word. | get 


into Word and open the document (or start a new one). 
| then bring up Acta from the Apple menu. Having done 
that, І can now switch between the two programs by just 
clicking on their respective windows. Cutting (or copying) 
and pasting works in both directions, so that І can insert 
text from my Word document into the Acta outline and 
vice versa. And at only $59.95, Acta can provide all the 
outlining capabilities that the majority of Mac users need. 

At the other end of the spectrum is More, the new pack- 
age from Living Videotext. Written by Peter and Dave 
Winer and Doug Baron, More picks up where ThinkTank 
left off and runs like crazy. You can convert outlines to 
bullet and tree charts, then print the charts if you desire. 
You can create documents (letters, memos, etc.) under a 
given line of the outline, then print them out (indepen- 
dent of the line) as needed. You can open multiple win- 
dows, then ask More to tile them (lay them out with no 
overlap) the way you want them. You can set up a series 
of screens as items in a "flip chart’~style presentation. You 
can have More do math for you. time-stamp text. and sort 
entries. In short, you can do just about anything you'd like 
(or expect) to be able to do. 

More has features and aspects that you may never use: 
on the other hand, its capabilities may lead you to try 
things you might never otherwise attempt. The price is 
somewhat full-featured, too—$295—but if you have any 
serious outlining needs, More may well be the way for you 
to go. 


IN THE QUEUE 

You would think that Га learn not to predict what I’m go- 
ing to cover next month, since I'm so often wrong. Well, 
[т a slow learner. Next month, | hope to review the 
predictions for 1986 made in last January's column and 
make some new predictions for 1987. I'll also pick some 
products of the year. These are meant more to reflect my 
personal preferences than any objective standards of what 
the most significant products of 1986 were. I'll also have 
a first look at the Apple IIGS, the newest offering from 
Cupertino, as well as whatever additional software prod- 
ucts [ can squeeze in. Until then, Merry Christmas, and 
I'll see you on the bit stream. ш 


The За Wave's Disk Doctor Utility 
Package ís the cure for the problems 
of file protection and maintenance 
for IBM PC compatibles. The 3d * 
Wave's prescription forthe recovery * 
of erased files and files from 
damaged disks, the Disk Doctor  * 
carefully examines every byte and 
bit with TLC. Ata price which makes 
the competition look sick. 
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The 3d Wave's R, for File Maintenance. 
Ofher SW Packages 


* Magic Key-Runs color graphics 

SW on Monochrome Monitors 

Easy Graphic Айѕ-Еіесігопісѕ CAD 

OR-Operations Research/ 

Statistical Analysis 

GAME SOFTWARE. 

* Computer Go-From the Co- 
Sponsor of the World's Richest 
Computer Go Prize. 
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The Third Wave с» 


А Division of MSC International 


977 MIN zn E. ROAD, TAIPEI 10581, 
TAIWAN, R.O.C. 

TEL: (0217630052110 linesi 

TLX 29336 THIRDWVE 
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You've got a great idea... 
‚ +. you're ready to write your programs. 


You don't want to be sidetracked by all the paper- 
work. With Manx Aztec C and the ingenious make 
function, your creative processes won't get bogged 
down in program administration and housekeeping. 
Manx Aztec C has the most sophisticated, hardwork- 
ing program administrator available to you. Once 
you've described your project, adding new features or 
enhancements is simple. You never have to concern 
yourself with the repetitive, tedious task of rebuild- 
ing your systems. 


The development process moves quickly. Com- 
piles, assemblies, link edits . . . all finish in record 
time. 


Manx Aztec C is the fastest, most efficient C de- 
velopment system in the industry. Benchmarks show 
it... reviews commend it . . . users praise it. 


You're ready to test the program. You're ahead of 
schedule. The Manx Aztec C Source Level Debugger 
shows you the exact C language statement giving you 
a problem. You fix the problem quickly . . . you're 
still ahead of schedule. 


You've got some time for fine tuning. 
The Manx Aztec C Profiler examines 
your program, tells you where the slow 
spots are and validates your test pro- 
cedure. À few changes and it's exactly 
what you wanted. 


You've made it! 


Aztec C is available for MS-DOS/PC 
DOS. Call for details on Macintosh, 
Amiga, Apple II, CP/M-80, 
CP/M-86, TRS-80, ROM and others. 


To order, or, for information 


Call Today 
1-800-221-0440 


In NJ or outside the USA call 
(201) 542-2121 

30-day satisfaction guarantee. Special Discounts 
are available to professors, students, independent 
developers, and on a "trade-in" basis. Site licenses. 


Manx Software Systems 
One Industrial Way 
Eatontown, NJ 07724 


aco ed а registered TM of Microson.. Inc., CP M TM DAI HALO TM Media Cybernatics, PANEL TM 
мі Computer wee: Lid . PHACT TM PHACT Assoc.. PRE-C. Plink-86 TM Phoenix, db 
vote M. Rama Corp , C-terp, PC-unt, TM Gi iN. С-мее TM Faircom, Inc , Windows fur 
EM maid dium. pis И, Macintosh Apple. inc.. TRS-80 TM Rado Shack, Amiga TM 
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Aztec С... The Best € 


Frees the genius in you. 


“e. a superb linker, a profiler, an assembler, 
and a set of development utilities are only the be- 
ginning of this package . . . performed admirably 
on the benchmarks, with short compile times and 
the best link times in this review... includes the 
most professional make utility . . . documentation 


is clear and complete. There is no doubt that this 
is a valuable and powerful programming en- 


vironment.” Computer Languages Feb. '86 


. . execution times are very good, close to the 
best on most tests...” PC Tech Journal Jan. '86 


" Easily one of the fastest compilers overall... 


library provides a lot of flexibility . . . generates 

small .EXE files." Dr. Dobbs Journal Aug. '85 
C'Prime (Compiler, Assembler, Linker) $ 99. 
Aztec C 86-d Developer's System $299. 
Aztec C 86-c Commercial System $499. 
PC ROM (8086, 68000, 8080, or 6502) $750. 


Third Party Software for Aztec C: HALO, PHACT, C-tree, 
PRE-C. Windows for C, PC-lint, PANEL, Greenleaf, db Vista, 
C-terp, Plink-86, FirsTime, C Util Lib, 

and others. 
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CALL TOLL FREE 1-800-382-2242 
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Ш AT STYLE KEYBOARD. 


THE IBM РС,“ XT,™ UL APPROVED. 
AND COMPATIBLES. Ш В EXPANSION SLOTS 

Ш DUAL SPEED SYSTEM UNIT. [FLIP TOP COVER PROVIDES EASY 
[RUNS AT 4.77 OR 7.4 MHZ, ACCESS TO EXPANSION SLOTS). 
KEYBOARD SELECTIBLE) @ MS DOS 31," USERS 

B 640 KB MOTHER BOARD MANUAL AND 2 YEAR LIMITED 
INSTALLED AND TESTED. WARRANTY INCLUDED. 

^ O0 КЕ PUIRT if рек суе Ш ADDITIONAL CONFIGURA- 
MANUFADTURERS) TIONS AVAILABLE. 


ШШШ "ташыл 
t, XN Ti | 


ШЕ 


> 
$775.00 


TURBO 286. 


Ш RUNS ALL MAJOR 
SOFTWARE WRITTEN FOR 
THE ІВМ РС," АТ,“ 

AND COMPATIBLES. 


Ш AT STYLE KEYBOARD. 
@ 8 EXPANSION SLOTS 


т B MHZ SYSTEM UNIT. AND 2 YEAR LIMITED 
SYST WAR INCLUDED. 
ALSO AVAILABLE). Ш TWO SERIALS AND ONE 
Ш 640 KB MOTHER BOARD PARALLEL PORT 
INSTALLED AND TESTED. 
а 12 MB AND SEO KE E CLOCK/CALENDAR WITH 
FLOPPY DISK DRIVE BATTERY BACKUP. 


(PRODUCED BY MAJOR INoustry M COMBINED FLOPPY/HARD 
MANUFACTURERS) 


DRIVE CONTROLLER CARD 


WITH PURCHASE RECBVE AN ADDITIONAL 2% DISCOUNT ON ANYTHING ELSE ус SELL FOR A FULL YEAR 
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Ш 200 WATT POWER SUPPLY. 
E MS DOS 341," USERS MANUAL 
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7 i y 7 Trap Falls Rd. Shelton, Connecticut 06484 (See МЕ WI LL BE/ 
Ш RUNS ALL MAJOR 
SOFTWARE WRITTEN FOR Ш 135 WATT POWER SUPPLY, 


BACKUP/DESKTOP PROGRAMMING 47 — ——P 
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ЖҚТ” қалыс WID бое... 80 отсос | 
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PETER NORTON 
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Northeastern Software Turbo PC is a trademark af Northeastern Software. IBM PC, XT IBM PC, AT are trademarks of IBM Corporation. 
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Six great reasons to join BIX today 


9 Over 140 microcomputer-related conferences: 
Join only those subjects that interest you and change 
selections at any time. Take part when it's convenient 
for you. Share information, opinions and ideas in 
focused discussions with other BIX users who share 
your interests. Easy commands and conference digests 
help you quickly locate important information. 


9 Monthly conference specials: 

BIX specials connect you with invited experts in lead- 
ing-edge topics—CD-ROM. MIDI. OS-9 and more. 
They're all part of your BIX membership. 


9 Microbytes daily: 

Get up-to-the-minute industry news and new product 
information by joining Microbytes Daily and What's 
New Hardware and Software. 


ө Public domain software: 
Yours for the downloading. including programs from 
BYTE articles and a growing library of PD listings. 


ө Electronic mail: 
Exchange private messages with BYTE editors and 
authors and other BIX users. - 


€ Vendor support: 

A growing number of microcomputer manufacturers 
use BIX to answer your questions about their products 
and how to use them for peak performance. 


What BIX Costs. .How You Pay 
ONE-TIME REGISTRATION FEE: 525 


Hourly Off-Peak Peak 
Charges: 6PM-7AM 7AM-6PM 
(Your Time Weekdays Plus Weekdays 
of Access) Weekends 

& Holidays 
BIX $9 $12 
Tymnet* $2 $6 
TOTAL $11/һг. $18/hr.* * 


* Continental US. BIX is accessible via Tymnet from throughout the US. al charges 
much less than regular long distance. Call the BIX helpline number listed below 
for the Tymnet number near you or Tymnet at 1-800-336-0149 

** User is billed for time on system (іг. % Hr. Off-Peak wTymnet = $5.50 charge) 


BIX and Tymnet charges billed by Visa or Mastercard only. 


BIX HELPLINE 
(8:30 AM-11:30 PM Eastern Weekdays) 


U.S. (except МН)--1-800-227-ВҮТЕ 
Elsewhere (603) 924-7681 
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BIX User's Manual and Subscriber Agreement 
as Soon as We ve Processed Your Registration. 
JOIN THE EXCITING WORLD 

OF BIX TODAY! 


JoiN BIX RiGHT NOW: 

Set your computer's telecommunications program for 
full duplex. 8-bit characters, no parity. 1 stop bit OR 
7-bit characters, even parity, | stop using 300 or 1200 
baud. 

Call your local Tymnet* number and respond as follows: 


Tymnet Prompt You Enter 
Garble or “terminal identifier’ a 

login: byteneti <CR> 
password: mgh <CR> 
mhis login: bix <CR> 

BIX Logo—Name: new <CR> 


After you register on-line, you're immediately taken to 
the BIX learn conference and can start using the system 
right away. 


FOREIGN ACCESS: 

To access BIX from foreign countries, you must have 
an account with your local Postal Telephone & Telegraph 
(PTT) company. From your PTT enter 310600157878. 
Then enter bix «CR» and new «CR at the prompts. 
Call or write us for PTT contact information. 


BIX 


ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 
(603) 924-9281 
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STOCKING STUFFERS 


Time for a little holiday 
cheer. This month I've put 
together a batch of programs 
that would make terrific gifts. 
Nothing too expensive, 
nothing that you can't live 
without, but all great fun. 
That's not to say that they 
arent useful products; they are— 
some of them spectacularly so. Being 
fun to use doesn't mean a program 
is frivolous. Га argue that all software 
should be as entertaining as the 
packages in this collection. 

If 1 werent receiving this stuff 
because | write this column, I'd be 
hoping that someone would catch the 
spirit of the season and gift-wrap the 
lot for me. 


NOT A JOKE 

ComicWorks (Mindscape. $79.95) is 
yet another giant step in the evolution 
of Macintosh art. The program starts 
from the basic toolbox offered by 
MacPaint, then adds object orienta- 
tion, sophisticated airbrush and mask- 
ing techniques, text handling, and 
layout options that make it a topflight 
illustrators kit. Although the name 
and the promotional literature sug- 
gest the program is merely a toy for 
cartoonists, you can do some amaz- 
ing—and serious—things with Comic- 
Works. 

Object orientation lets you build a 
painting piece by piece and then over- 
lay the pieces into a finished work. In 
a pixel-based program like MacPaint 
or FullPaint, once a section of art or 
text is moved into position, it obliter- 
ates anything underneath. With 
ComicWorks, you create each section 
оп a separate layer, so you can edit 
and rearrange to your heart's content. 
This strategy is the basis for many 
CAD programs; it's new in a paint 
package. You can construct a scene 
the same way you would decorate a 
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Some simulations, 


a paint program, a mouse, 
and even a game 


room or dress a Barbie doll. 

A ComicWorks object can be a 
graphics image or a block of text 
(usually enclosed in a border, like the 
standard speech balloon in comics). 
You can work either on an opaque 
background or on a transparent plane 
that lets you see what's underneath. 
When you're through, you can decide 
whether the overlay should mask the 
lower layer, or you can add to it, 
reverse the color of the underlying 
pixels, and so on. 

Most of the MacPaint tools have 
been preserved in this package: a 
couple have been enhanced. FatBits 
(blowing up a section to edit it a pixel 
at a time) has become SmallBits, 
MediumBits, and LargeBits, so you 
can zoom in step by step down to the 
pixel level. ThinBits is an editable full- 
page view that allows easy reposition- 
ing of objects. 

The airbrush tool is a thing of 
wonder: you can adjust its diameter 
from | to 96 pixels in l-pixel incre- 
ments, control the rate of spray, and 
toggle between black and white by 
pressing the Backspace key. Coupled 
with the masking options, you can use 
this electronic tool much as you 
would a real airbrush. 

Layout and nomenclature are 
geared to the comic-book artist—you 
build "balloons" (text) and “easels” 
(graphics) in “panels” located on 
"pages" —but I can see no reason why 
you should be limited to producing 
comic art, The program comes with 
three disks, of which two are libraries 
of comic-book objects. However, the 


authors have also snuck [п 
some eye-opening teasers: 
two greeting cards, a 
restaurant menu, a newslet- 
ter, and a blank TV story- 
board for advertising people. 
Mindscape is currently talk- 
ing about releasing a com- 
panion product, sold only through the 
mail, called GraphicWorks. It will come 
with libraries of business art (whatever 
that is) instead of spaceships and 
monsters. The basic program will be 
the same, as will the price. 

You can work on only one file at a 
time, but because of the structure, 
that file can include many individual 
pictures. A browse option lets you 
scan other files for objects you might 
want to import to your current proj- 
ect. Finished illustrations can be 
stored as ComicWorks files (which 
preserve the independence of ob- 
jects) or as MacPaint files for export- 
ing to other programs. 

The program takes a while to learn. 
It's complex and not intended for the 
weekend doodler. And several things 
annoyed me. First, text attributes were 
hard to control, as they were in the 
early days of MacWrite. Second, when 
[ had half a dozen panels open on the 
screen, each with a few easels, screen 
updating was disconcertingly slow. 
Mindscape's technical support person 
commented that ComicWorks was 
pushing the Mac's poor 68000 to its 
limit, and l'm sure he was right. (This 
should be better on 19875 Macs) 
Finally, I missed the enhancements of 
FullPaint (see September's Applica- 
tions Only). like free rotation, precise 
mouse control, and exotic distortions. 

But on the whole, | was enchanted 
with this program. At a price of 

(continued) 
Ezra Shapiro ts a consulting editor for BYTE. 
He can be reached at PO. Box 170040, San 
Francisco, CA 94117-0040. 
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$79,95, ComicWorks is worth the 
money it costs. 


MEDICAL MARVEL 

Surgeon (ISM, $60) is an excellent 
graphics simulation for the Macintosh 
that lets you operate on a "patient" 
to remove an aortic aneurysm and 
replace the defective artery with a 
length of Dacron tubing. You start by 
diagnosing and prepping the patient, 
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then you perform the surgery using 
a mouse to select and manipulate 
icons representing various instru- 
ments. An EKG scope in the upper left 
corner of the screen tracks the pa- 
tient's vital signs. 

Deviation from correct medical pro- 
cedure is dangerous. If you make a 
mistake, or leave out a step. or use the 
wrong medication, or cut in the wrong 
place, the program informs you in a 


[i yte enal R5-242 or Internal Исага № 


W | нидер to 2400 Baud 

V Asynchronous and Synchronous Data Formats 
V Voice and Data Communications 

Switched or Leased Line Operations 
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. Auto Dial/Auto Answer 
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« Full E Year Warranty 
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INTELECOM PLUS" 
DESTECH 


| | a 

| Aan 
Loupe - С Ш 

Y SYSTEMS 
ноон PULLBRIGHT АУЕМІ?Е, 


Fn расе yonr order cult 
(800) 354-5255 
CATS WIR 


1200 Baud Security Modem 
Data Security System 
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polite dialog box: you can attempt to 
repair the damage, but this is delicate 
surgery and errors are costly. When 
the trace on the EKG goes flat, you 
know you've blown it. | suppose 
Surgeon has to be considered a 
game, but it’s scary in its accuracy and 
detail (it was designed by a physician). 
and there's only one way to win: suc- 
cessfully compieting the operation. 

It takes half an hour, or less, to piay 
Surgeon through to its conclusion, but 
the experience is unusually compel- 
ling; it's impossible not to take the 
operation seriously. This is not a pro- 
eram for the squeamish—you're as 
close to the heart as you can get with- 
out calling it “open-heart surgery"— 
and for once I'm glad the current Mac 
lacks color. 

Surgeon could be a magnificent 
teaching tool; think what it could have 
meant in your high school health or 
biology class. And it sure beats the 
cryptic explanations you sometimes 
cet from the medical community 
when someone you know is having 
similar surgery l'd love to see 
hospitals and doctors using the pro- 
gram to educate, and calm, patients 
and their families. The people at ISM 


- are currently thinking about turning 


Surgeon into a whole line of pro- 
grams, each dealing with a different 
condition. | hope they do; there's a 
real need for software like this that 
demystifies the subjects of our darkest 
fears. 


BOP ON THE PC 

Good news for any geopolitical 
wizards out there—Balance of Power 
(Mindscape, $49.95) is now available 
for IBM PC~compatible machines. 
When I first wrote about it in March, 
| was ecstatic. | commented that Chris 
Crawford's simulation of superpower 
diplomacy and confrontation was the 
best game | had ever seen on any 
computer. But it was a Macintosh 
product, period. 

Well, it’s still the best game around, 
and owners of MS-DOS computers no 
longer need sigh longingly. The new 
version is one of the first software 
packages to use the Microsoft Win- 
dows interface as a way to achieve a 
Mac-like environment. and it's pretty 

(continued) 
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YOU COULD PRINT EVERYTHING ON 
THIS DESK FROM A BUSINESS PC? 


The world's best-selling desktop laser printer has 
something in store forjustabout every business that's 
ever dealt with the printed word, | 

Because the Hewlett-Packard LaserJet Printer is 
the only printer of its kind specifically designed to 
work with over 300 software programs. And since it 
hooks up to almost any business PC, it's right for all 
kinds of users—not just the art department. So you 
can print everything on this desk—from simple 
memos to your life's memoirs. And get high-quality, 
professional-looking output. 

Combined with our very fast, very versatile 
HP Vectra PC (it's IBM PC/AT compatible) and the 
software of your choice, the HP LaserJet is the cor- 
nerstone for a complete desktop publishing solution. 
One your whole company can easily use; 

Of course, the HP LaserJet also 
works with IBM PC's and compatibles. 

As well as software like Lotus 1-2-3, 
WordStar and d:BASE II, And, for — pes 


around $3,000, it's the laser printer e m — жей 
you can afford. LEIS 3 
We can't printall the reasons our HP Vectra PC 


HP LaserJet is the printer of choice. Butif you stop by 
an authorized HP dealer or call us at 1800 367-4772, 
Dept. 276G for the one nearest you, we'll show you 
why HP quality printing makes very good business 
sense indeed. 

Ru Мете ийа 20008 tons 2:3* and Fam Mola Г= HP ela К roomalkl Newell Poca 


Sofware 
18M PC 5 а registered trademark of А Ob CURE HE CoD Lotus 12-30 trodomotrk ol 
npe en ead gs WordStor ы о frodemork of MieroPro Intemotionot {Пап rogpstoned trademark 
ot Auhton Tote © 
HEWLETT 


Business Compuling Systems 


Inquiry 158 РС6О1ВТҮ 


HP LaserJet 


good. You get three disks that enable 
you to install Balance of Power and 
Windows on either a floppy disk or a 
hard disk (you can make only one 
copy, but you can uninstall it if you 
want to make changes to your sys- 
tem). Of course, if you already have 
Windows running, you can avoid most 
of the installation procedure. 

The MS-DOS version is a bit of a 
pain after using the program on a 
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Mac. With a CGA card, the graphics 
are pretty rough-looking: they're bet- 
ter with an EGA card. You also have 
to take extra steps that you can avoid 
with the Mac. You can't just select a 
country on BOP's world map by point- 
ing the mouse and clicking; you have 
to choose a continent from a menu 
bar and then pick the country from 
a pull-down menu. And | was sur- 
prised that the MS-DOS program 


CONSIDER THISJUST 


ACTOR is a new, interactive pro- 


gramming system, the first with Micro- oriented programming langu 


soft? Windows. You have Windows 
when you write a program. and users 
have Windows when they run it. 


Thanks to a new method of “in- 
cremerital age collection.” ACTOR 
never has to slow down to clean up 


A BRIEFAUDITION. 


Moreover, ACTOR is a new, ob ve 
. Wind- 
ing objects up and dae them loose 
is alot easier, more productive. and more 
fun than old fashioned programming. 


ACTOR offers all the features of 
an ideal artificial intelligence language. 
but in a famillar, Pascal-style syntax. 


memory like other advanced languages. Which makes artificial intelligence pro- 


You can even use it for real-time con- 
trol. it's that fast. 


gramming easier. And what could be 
smarter than that? 


From a brief audition like this, you really can't see how much better it is 
programming with ACTOR. ACTOR is more than just a research tool. It's an 
effective language for developing real applications. For more information, write 


us at the ad 
the performance. 


ress below or call 312-491-2370. It'll help you appreciate 


TheWhitewaterGroup 
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Innovation Center 
906 University Place, Evanston, IL 60201 
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seems no faster than the Mac version, 
even: though it makes use of four 
times the memory (512K bytes versus 
128K bytes). 

Anyhow, I'm stil raving about 
Balance of Power. If you've got an MS- 
DOS machine and a Macintosh, buy 
the Mac version of BOP. But by all 
means, get the program. 


RAT REPORT 

This isn't strictly software, but if you 
want to play Balance of Power, you'll 
need a good mouse. even if they tell 
you it's "optional." For the past month 
and a half, I've been testing mouse- 
based MS-DOS software using the 
LogiMouse C7 (Logitech, $99). and it 
has made my life a lot easier. On the 
hardware side, the C7 is an opto- 
mechanical rodent that uses CMOS 
technology to get rid of the trans- 
former module; you just plug the 
thing into your serial port and go. 
(Anything that cuts down on the 
jungle of wiring around my system is 
a real boon.) And resolution seems 
sharper than that of the optical 
mouse it replaced. 

On the software side, the Logi- 
Mouse comes with a driver that 
doesnt interfere with most other resi- 
dent software, a mouse driver com- 
piler that's as good as anybody else's, 
and interfacing routines for BASIC, C, 
Modula-2, and Turbo Pascal. For an 
additional 20 bucks you can get Logi- 
tech's Plus package, which adds an ex- 
cellent menu builder (with useful ex- 
amples), a fast windowing text editor, 
and an outstanding Lotus 1-2-3 inter- 
face. Logitech also sells the mouse 
bundled with а variety of application 
programs, including PC Paintbrush, 
Reflex, and Generic CADD. Any one 
is a bargain. 

Note that there are two models of 
LogiMouse. one with traditional 
mouse buttons and one that has three 
little raised bars in place of buttons. 
| got the mouse with the strange 
ribbed thingies. Beware—go with the 
standard-style buttons! 


PRACTICAL PLAY 

The last time anyone tried to teach me 

something about the way of the world 

was in my eighth-grade math class. 
[continued| 
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Reason'] Avis Express Services. 
You save time every time you reserve with the exclusive 
computerized Wizard? reservation system. That's because 
Wizard is your passkey to Avis Express®, Rapid Rental** and 
Rapid Return*". These red hot Avis services let you bypass the 
lines when you're checking in and out of airports, to get you in 
and out of your car and onto business—fast! 

Take a minute now to get a Wizard number and you can save 
hours down p id 


Reason'2 Lowest Available Rates. £ 


acti there’s a red hot rate or discount, the Wizard | 
computer system finds it for you. It always gives you the j 
lowest applicable price on your rentals. Automatically. / 


Avis features GM cars, 
Pontiac GrandAM, 


D. к. Т ‚Та 
КЖ 201501 №: F | | | 


! AFree 
Book of 5 Avis е М il Upgrades. 


Your free Wizard number starts with a complimentary book of 
five upgrade passes. Each one of these upgrades lets you rent 
one car group higher than the one you reserved to give you extra 
comfort at no extra cost. That's five additional red hot reasons 
to get a time- and money-saving Wizard number. This offer 
expires January 31, 1987, soapply right away. ONE mail the 
TE to your right or call Avis toll free at 1-800-831-8000 
today! 


Offer expires January 31, 1987. 
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Reason'3 Your Car Group Preference. 
You're assured of renting from the car group you want, 
whenever available, because Wizard records your preference 
pe matches it with car availability. Again, it's automatic! 
ason'4 No Cost. No Obligation. 
i Avis Wizard? number is absolutely free, regardless of the 
frequency of your car rental needs. 


Mailto: Avis Distribution Center 
Р.О. Box 8116 
Trenton, NJ 08650 


Please send me more information 
and an application for a free Avis Wizard? number. 


Name BYT 1 


Name of Company 
City 
| ) 
Mail today or get an instant 
Wizard number by phone. Call 


1-800-831-8000 


and ask for Elizabeth. 
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Mr. Kebles took a couple of weeks to 
explain stocks, bonds, and how сһеск- 
ing accounts are managed by banks. 
Since then, I've had to negotiate the 
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minefield of personal finance entire- 
ly on my own, and there have been 
many moments when I’ve wished | 
knew more about what | was doing. 


ITEMS DISCUSSED 


BALANCE OF POWER 
COMICWORKS 
Mindscape Inc. 

3444 Dundee Rd. 
Northbrook, IL 60062 
(312) 480-7667 


BLUE CHIP SIMULATIONS 
MS-DOS and Macintosh ...559.95 


Commodore 64 
Blue Chip Software 
6744 Eton Ave. 
Canoga Park, CA 91303 
(818) 346-0730 


DARK CASTLE .............549.95 
Silicon Beach Software Inc. 


9580 Black Mountain Rd. 
Suite E 

San Diego, СА 92126 
(619) 695-6956 


Logitech 

805 Veterans Blvd. 
Redwood City, СА 94063 
(415) 365-9852 


SURGEON 

ISM 

2936 Paper Mill Rd. 
Phoenix, MD 21131 
(301) 666-2672 


The first Blue Chip simulation I en- 
countered was Millionaire. It's a stock- 
market model, and | played it on a 
CP/M-86 machine with 8-inch drives 
l'd rather forget. But | learned a lot 
about market trends, stock options, 
and portfolio strategy. You track per- 
formance of a particular stock, its in- 
dustry and the overall market by 
watching charts and graphs; read the 
business news; and invest according- 
ly. On my copy, the graphs were built 
out of standard text characters, but 
they were effective. A few years later. 
Millionaire became the first razzle- 
dazzle simulation on the Mac by using 
spreadsheet-like grids and full 
graphics. 

Millionaire is stil! available from Blue 
Chip. as are Tycoon (commodities) 
and Baron (real estate), on a wide 
range of machines. MS-DOS and Mac 
versions cost $59.95; Apple II ver- 
sions are $49.95; and Commodore 64 
versions are $29.95. The newest offer- 
ings are Squire (MS-DOS and Мас) 


Flick this switch and go beyond IBM compatibility 
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and Managing for Success (MS-DOS 
only). 

Squire is a simulation of investing 
for retirement. You can choose among 
stocks, bonds, money-market funds, 
real estate commodities, tax shelters, 
and so on. The game period is 20 
years; you get to reassess your port- 
folio monthly, for a total of 240 
"turns." As with the other games, you 
watch charts, graphs, and news 
reports. The standard game is pretty 
dull. Being an overview, it lacks the 
richness and complexity of the other 
Blue Chip products. However, it does 
offer one significant plus: a "reality" 
mode that lets you configure the pro- 
gram for your own situation: age, cur- 
rent portfolio, cash flow, retirement 
аре, etc. 

This can be depressing. І fed in my 
personal statistics, went through the 
game, and was informed that І would 
spend my retirement years "leeching 
off relatives" (the program's words, not 
mineJ. Though any simulation of this 


The Canon A-200 I] 
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sort is necessarily going to have to 
make some assumptions that hurt its 
long-term validity, Squire does make 
you think. Note that the Macintosh 
port doesn't make use of the Mac in- 
terface like the other Blue Chip pro- 
grams; after clicking the game icon, 
you're dealing with characters only. 
Managing for Success (originally 
sold as American Dream) is aimed at 
the professional business manager. 
You're the CEO of a manufacturing 
firm, facing decisions on personnel. 
marketing. production, R&D, materiel. 
sales, finance, and so forth. It's two 
disks of exhaustive stuff, far more 
sophisticated than the rest of the Blue 
Chip line. | wouldn't suggest it for an 
evening's entertainment; this baby is 
tough. However, if you've got aspira- 
tions in management, this one will 
force you tó do some hard thinking. 


DARK CASTLE 


While I'm on the subject of fun soft- 
ware, I'm going to break from my stan- 


Comi _ 


dard policy and say a few words 
about an unabashed, honest-to-good- 
ness game for the Macintosh. Set in 
medieval times, Dark Castle (Silicon 
Beach, $49.95] is a variation on the 
tried and true Lode Runner/Donkey . 
Kong theme; you have to pilot your 
hero through 14 screens of obstacles, 
traps, monsters, and villains to an ` 
eventual confrontation with the éx- 
tremely nasty Black Knight. There's 

nothing new about the basic concept, 

but the execution is impressive. Dark 

Castle is a wonderland of slick anima- 

tion and realistic digitized Sound.. 
You're constantly confronting squeak- 
ing rats, clanking chains cracking 
whips, sizzling lightning bolts, and the 
like. 

The program comes on two 400K- 
byte disks and will really put any of 
the 512K Macs through its paces. Dark 
Castle is a perfect way to fritter away 
those long winter evenings when you 
should be doing something produc- 
tive. Ш 
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lets you choose the speed you need. 


Our dual Зан switch processes data at either the 
standard 4.77 MHz or the superfast 7.16 MHz — and that's only 
the beginning. With the Canon Personal Computer À-200 II 
Series you ean eustom design the perfect PC. 

For starters, choose either floppy disk or 20 megabyte 
hard disk. Then select either the standard PC layout keyboard 
or our special word processing keyboard. Next, pick your ideal 
monitor, either monochrome, color or full-page high resolution 
for word processing. 

And when you want to spread out, you have six PC- 
compatible expansion slots to work with, three for high-speed 
processing. 

Whatever combination of Canon components you choose, you 
can use the thousands of programs designed for the IBM PC/XT. 
Ала your eustomized Canon PC will perform perfectly with 
Canon peripherals, includingthe laser beam and bubble- 
jet printers and our newly introduced image scanner. For 
more information about the Canon Personal Computer 
A-200 II Series call 1-800-441-2626. (In UT, 1-800-922-3131.) 

Find out what lies beyond compatibility. 
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PERSONAL. COMPUTERS 


Beyond Compatibility 


anon, U.S.A., Inc., Systems Division, PO Box 619865, 
Jallas/Fort Worth Airport, TX 75261. €: 1986 Canon U.S.A, inc, 
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EXP. х [BEST PRICES] 


Air Express Shipping ' к» NOW ANo | 


Dotalls Batow NI ----- + 
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- "P. X э ей Zenith All Modets . А E Call Six Pack Plus. ... ач ned XT 1 Drive 20 Meg 640K a ` 421609 
М5Р-5... ...,.,... S478 Hercules Color Card =. ... ... sg rn 2849 
Ргетівг36 . ..... ...... .. ..$478 VIDEO TERMINALS Graphic Card. ww ATEB .... se MEE t 
DiabloD-25 .... .. .. 5468  qQqumeovrGreen!'80 . . . S299 Intel Above Board PC (1110) AT/380 . U UM а 
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Zenith Computer 
a DAVE Up to 50% 


KIDATA Anchor Automation 
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| Signalman Express 
All Printer Models c Practical Peripherals 
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All Printer Models ......... Call ET ——— 
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UTILITIES 


TRAINING 


Flight Simulator ............. s «» S28 Сору РС. . . біз $16 
PO Logo ....... ZEE “БТ 30IR Plus. ioni nee n К" 546 
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Ti tabase ToolBox ....... . 528 "Vision... ... Basel .. . .. . . « . Cal 
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PROJECT MANAGEMENT w/PC Paintbrush 3.0 , a Wordstar 2000 + 2.0$278 Extended Report Writer Call 
Harvard Total Project — À $262 MicrosolttChant. .. . .., © э, Knowledgeman!! . . 5249 
Microsoft Project ......-. $219 M MicrosoliSerialMouse . . .. $119 SPREADSHEETS PFS: FB... . ... usus. . S78 
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Inquiry 90 for MS DOS Products, Inquiry 91 for ай others. 


Order Line: 1-800-528-1054 Store Hours: Mon-Fri 10-5:30 
[ER Order Processing: 602-224-9345 Saturday 9-1 

2222 E. Indian School Rd. Order Line Hours: Mon-Fri 7-5:30 
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THE U-MAN POTENTIAL 


1985 and 1986 have been 
appalling years for Britain's 
mass-market microcomputer 
manufacturers. All the big 
names of the early 1980s are 
either gone or survive in 
greatly reduced circum- 
stances, with the exception of 
latecomer Amstrad. In the UK. 
though. a number of smaller com- 
puter manufacturers never went after 
the volume market. Firms like Comart, 
Positron, and MicroConcepts found 
themselves niche markets, often in the 
scientific and technical arena. and in 
the main they thrive regardless of the 
cold winds blowing above. 

I've recently been looking at a 
machine from one such firm called U- 
Microcomputers, U-Micro for short. 
The computer, the U-MAN 1000, is 
built around the 68000 micropro- 
cessor. [t's targeted at scientific and 
engineering users and designed for 
high-performance [/O in applications 
like data logging and instrument and 
process control, while still retaining 
the capabilities of a general-purpose 
personal computer. 

U-Microcomputers was founded in 
1979 at Warrington by Dr. Bill 
Unsworth, who has a Ph.D. in chem- 
istry, and it became one of the first 
Apple dealers in the U.K. Like many 
pioneering Apple dealers, U-Micro 
got into the business of designing and 
selling its own add-on boards that. 
given Unsworth's background, tended 
to be A/D converters and other I/O 
devices. This led to a series of full- 
scale Apple lI-compatible desktop 
computers and finally to the U-MAN 
1000. Recently, U-Micro has become 
part of the large VG Instruments 
Group of scientific instrument makers 
(U-Microcomputers Ltd.. Winstanley 
Industrial Estate, Long Lane War- 
rington, Cheshire WA2 8PR. United 
Kingdom, (0925)-54117; in the U.S.: VG 


BY DICK POUNTAIN 


A computer for 


scientific users and a molecular 


modeling system 


Instruments Inc.. 300 Broad St., Stam- 
ford, CT 06901, (203) 325-4090). 


INSIDE THE 68000 Box 
At first sight, the U-MAN looks much 
like any of the Stride-style multiuser 
68000 machines that have sprung up 
in the business sector in recent years: 
a featureless box with a separate 
monitor and keyboard. The U-MAN, 
however, differs from the average 
business box in that it comes with bit- 
mapped color graphics. In addition to 
a [O-megahertz 68000 micropro- 
cessor, it contains a 6809 micropro- 
cessor to handle I/O and drive what 
amounts to a built-in graphics ter- 
minal. The two microprocessors com- 
municate via a dedicated 4K-byte area 
of dual-ported static RAM. 

Architecturally the U-MAN is a 
clean machine. The standard model 
comes with 1 megabyte of no-wait- 
state RAM, which can be expanded 
to 5 megabytes of contiguous, linear- 
ly addressed memory internally and 
to 15 megabytes externally. The only 
firmware consists of a boot ROM that 
can discriminate between the various 
operating systems available, plus the 
operating firmware for the 6809 I/O 
microprocessor. The 6809's operating 
firmware doesn't reside in the 68000's 
address space and need not concern 
programmers (unless they are into 
heavyweight system building and 
want to modify it). Up to 512K bytes 
of user ROM can be supported if re- 
quired. 

The video subsystem provides 27 
lines of 85 characters in 16 colors (or 


gray scale), along with 
flashing, underline, and 
reverse-text attributes. Bit- 
mapped graphics are sup- 
ported at 680 by 288 pixels, 
but the number of colors in 
graphics mode is hard to 
summarize conveniently 
because of limitations on permitted 
color combinations in adjacent cells 
due to the way the video micropro- 
cessor works. Basically, you can put 
16 colors on the screen—but not just 
anywhere you like Two 32K-byte 
pages of RAM controlled by the 6809 
are devoted to video and I/O buffers, 
and a standard character font is 
downloaded from EPROM into one of 
these buffers at boot-up time. Soft 
fonts (up to 16) can be stored here, 
and text can be mixed with graphics 
on the same screen. Any of this 
memory that's not being used for 
video or fonts (in text mode, that 
means most of it) gets allocated for 
print spooling and other I/O buffering. 
The standard U-MAN includes a for- 
midable array of I/O devices. In addi- 
tion to two buffered serial ports (150 
to 38,400 bits per second) and a Cen- 
tronics printer port, the U-MAN has 
twin 8-bit general-purpose parallel 
ports and timers (controlled by a 6522 
chip). four channels of 10-bit A/D con- 
version, a four-slot expansion system 
that brings out the full 68000 bus and 
an Apple-compatible bus, and a 
sound generator and speech synthe- 
sizer based on the Texas Instruments 
TMS5220. Apple cards can be used 
on the expansion bus, but, of course, 
any ROM software in 6502 code will 
not run on the 68000. 
These goodies are packed into a 
(continued) 
Dick Pountain is a technical author and soft- 
ware consultant living in London, England. 
He can be contacted clo BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. 
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seemingly bombproof alloy case with 
a 100-watt power supply, two 800K- 
byte floppy disk drives, and the op- 
Поп of hard disks with 20- to 
80-megabyte capacities. The key- 
board is an OEM version of the Key 
Tronic KB 5151, and you supply your 
own monochrome or RGB monitor. 

A number of add-on boards are 
provided for scientific 1/0 applica- 
tions. A floating-point coprocessor 


BYTE U.K. 


board using the National Semicon- 
ductor 32081 fits piggyback-style in- 
to the 68000 socket and is supported 
by many of the compilers supplied by 
U-Micro. A 48-line IEEE-488 parallel 
interface is available, as is a serial 
expansion card containing eight 
RS-232C ports. For high-speed paral- 
lel data logging, a 16-bit parallel board 
operates at the full |0-MHz bus speed 
and can be configured as one to three 


IMAGINE WHAT YOUR COMPUTER 
COULD SAY WITH PC DIAL/LOG" 


-- 


PC DIAL/LOG™ consists of an expansion 
Card, software and a cable that connects а 
Touch Tone telephone directly 10 your com- 
puter. When Installed the PC Dial/ Log'" auto- 
matically dials and answers the phone, saves 
and sends telephone messages and stores 
and forwards telephone calls. 


W'S SIMPLE, with direct installation and a 
menu-driven program, These features make 
PC Dial/Log™ convenient and easy 10 use. 


UNPARALLELED VOICE QUALITY made pos- 
sible by the Votrax® voice digitization process 
enables PC Dial/Log to deliver the besi kow- 
cost voice reproduction. 


VOTRAX"'S SOFTWARE INTERFACE PRO- 
GRAM, THE TOOL KIT, created especially for 
ine developer whose application includes 
PC Dial/Log", will help save valuable 
programming time. 


Oth Yatar" Products 
—Fersonal Speech System! V, 
Type- N- Talk ^ Stand-Alone Devices 
ЕМ, App (1, Commodore 64 
Plug In Board Synthesizers 
vora Speech Chips 
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APPLICATIONS including appointment sched- 
uling, telemarketing, marketing surveys, finan- 
cial updates, inventory stalus reports, dis- 
patching and order entry are just some of the 
many ways that PC Dial/ Log'^ can be used. 


WE WELCOME DEALERS AND DISTRIBUTORS 
to contact Volrax® regarding our complete 
line of products. Our reputation has been 
buh on quality products and outstanding 
Customer service that are sure to satisfy you. 


AN UNBEATABLE PRICE at only $495°, PC 
Dial/Log'" is the lowes! priced digital board 
available today. Please contaci Votrax” 
directly for additional information. 


“Ри shipping and handling 
VOR OR VOTRAXICMC Int'l, Inc. 
| (9 "Technology That Talks" 
1394 Rankin, Troy, MI 48083 
1-800-521-1350 
in Michigan 313-588-0341 
TWX-B102324140 Yotrax- TAMI 
For a voice demonstrata Call 
313-588-2976 
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channels depending on the protocol! 
required. This board can acquire a 
16-bit word of data in 500 nanosec- 
onds. The system's A/D conversion 
capabilities can be enhanced with a 
range of 12-bit A/D and D/A boards 
with up to 16 channels. Finally, being 
a relatively small company, U-Micro 
will build special single-unit U-MAN 
configurations to order, with extra 
RAM or other features. 

The prices for U-MAN 1000 systems 
start at £2760 for a machine with twin 
floppy disk drives and 1 megabyte of 
RAM and go up to £9250 for a 5- 
megabyte machine with an 80-mega- 
byte hard disk. 


A VARIETY OF 

OPERATING SYSTEMS 

The biggest problem faced by any 
68000-based system is that no single 
dominant operating system has 
emerged for the chip in the way that 
CP/M dominated the 8-bit Z80 world 
and that MS-DOS dominates the In- 
tel 8086 family. UNIX enthusiasts 
might claim the chip as their own, but 
in truth the UNIX takeoff still hasn't 
happened, and applications are few 
by CP/M or MS-DOS standards. On an 
installed-units basis, the Apple Macin- 
tosh operating system could claim to 
be more important than UNIX, but it's 
supported only by one vendor and on 
one machine. Atari and Commodore 
have managed to further divide the 
market by choosing two other oper- 
ating systems. 

None of this is crucial to a special- 
ized firm like U-Micro. It is not chas- 
ing the user of packaged business 
software; typical U-MAN users will 
probably write their own software, in 
FORTRAN, Pascal, C, or LISP. Alter- 
natively, they may want to buy scien- 
tific packages like the Reduce 3 sym- 
bolic math system. Accordingly, U- 
Micro has chosen to offer no less than 
four operating systems for the U- 
MAN, none of which is UNIX! 

The two basic operating systems of- 
fered are the UCSD p-System and 
Digital Research's CP/M-68K. both of 
which are single-user, single-tasking 
systems. In addition, the Mirage oper- 
ating system (multiuser, multitasking, 
networking and OS-9/68000 (real- 


|continued) 


Avocet puts you in the chips! 
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Now you can use your PC or 
VAX to develop software for 
virtually any microprocessor. 
Quickly. Easily. Inexpensively. 


Avocet Macro cross-assemblers, 
simulators, emulators and EPROM 
programmers will help put your 
design ideas into more chips than 
any other software development 
system on the market. You don't 
need a dedicated system. All you 
need is a PC or VAX, a good 
idea...and Avocet. It's as simple 
as that. 

Avocet has been creating tools 
for software development since 
1979 to help design engineers find 
easier and more productive ways 
to develop software for virtually 
any microprocessor — without 
switching development systems. 

Qur customers turn ideas into 
real products. From data entry 
through assembly, debugging and 
final EPROMs, Avocet has every- 
thing you need to transform your 
personal computer into a fully 
integrated development system. 


Cross-assembler capabilities. 
No matter what the application, 
our AVMAC™ family of macro 
cross-assemblers runs on any 
computer with DOS or 
VAX"/UNIX™ and processes 
assembly language for most 
microprocessors. 

AVMAC is fast and loaded with 
features that make your develop- 
ment job easier. You get a power- 
ful macro facility, relocatable 


code, línker and librarian, cross 
reference by line and procedure, 
plain English error messages and 
much more. 


AVMAC Macro Cross-Assemblers 
MSDOS" PCDOS" 
XMACOBK (68000/68010) 
NEW ХМАС6ВК2 (68020) 
VAX/UNIX (AVMAC) 
VAX/UNIX (XMAC) 


Target Microprocessor 

Families Supported: 
6804 6502/65CO2 Z8 
6805 6800/01,6301 280 
6809 HD64180 68H11 
1802/1805 8085 68020 
8048/8041 8051 68000/68010 


NEW 8096 TMS32010 TMS32020 


» Avocets new debug- 
ging tools will eliminate 
“crash and burn” from 


= in two ways. 
First, AVSIM™ software 
simulator/debuggers allow you to 
test program modules on your 
PC. No special hardware is 
required for executing your target 
code interpretively in a crash-proof, 
interactive environment. AVSIM's 
full screen display lets you see at a 
glance what your program is doing. 
When you're ready to test your 
program in a working model, 
Avocet's TRICE™ in-circuit emula- 
tors allow you to examine target 
memory and register, set break- 
points, single-step, trace and 
more. А standard serial interface 
lets you control emulation and 
download code from your PC. 


Progressive EPROM 
programming. 

Avocet AVPROM"" programmers 
work with over 37 different 
devices including EPROMs 
through 27512, DMOS and E? 
PROMS, and MPU/EPROM 
combos using fast "adaptive" 
algorithms. These intelligent, 
self-contained units work with any 
personal computer using Avocet's 
GDX driver software. 


Made to order. 


You don't have to come to Maine 
to get Avocet products (unless, of 
course, you want a really great 
lobster dinner). 


Just call, toll-free, 


1-800-448-8500 


(in the U.S. except Alaska) 


and we'll rush out your order, 
send out more information, or, if 
you want, talk about some of your 
great ideas. Avocet Systems Inc., 
P.O. Box 490-B8, Rockport, Maine 
04856. (207) 236-9055, Telex: 
467210 AVOCET CI 


AVOCET / — 
SYSTEMS INC: 


“Signifies manufacturer's trademark 
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Inquiry 87 


A Christmas gift? 
Choose from the following 
COMPUTER FRIENDS win- 
ners. SPECIAL CHRISTMAS 
OFFER. Buy one item and get 
15% discount on any other 
item or supply accessory. 


MAC INKER", Automatic 
Ribbon Re-inker. Re-ink any fabric 
cartridge or spool for less than 5 
cents. Over 70,000 in the field and 


5222 


b." % - y 


we support 
ALL printers. 
Universal 
Cartridge or 
Universal Spool 
MAC INKER 
$68.50. Dedicated Imagewriter or 
Epson $42.00. We have cartridges 
re-inkable іп 10 colors. Ask for your 
printer type or for complete listing. 
Bottleink $3.00/each. shipping $3.00. 


PROTEUS", the 'Siamese' Buffer. 
Itis a Data Switch with buffer on 
both ports. Switch manually or via 
software. Saves time, space and 
money. Or ask 
about our MAC _ 
MASTER line | 
of Universal 
Buffers and 
Printer Controllers (serial or атайы! 
up to 1 MEG). 


PROTEUS 64 K-199.00 


256 K-299.00 Shipping $4.00. 


Of course we have Data Switches, 
serial/parallel, 2 way, 4 way, crossed 
etc., at most competitive prices (all 
lines switched). 


MERCURY MODEM. Really 10096 
Hayes* Compatible. 300/1200 baud, 
speaker, full status light display 
and 2 years warranty. Includes 
- QUICK LINK, 

£m j easiest and 
most reliable 
Comms Soft- 
ware (available 
for IBM PC or 
Macintosh). $205.00 Shipping $4.00. 


*Hayes is a trademark of Hayes Microproducts. 


MAC THE RIPPER. Our newest, original 
and welcome printer companion. Pulls off 
paper parforations and tears tha sheets 
apart. Takes little space and will pay for 
itself almost immediately in saved time and 
tedium. Ask for brochure. Introductory 
Price $299.00. Shipping $10.00. 


Order Toll Free. 
Call or write for free brochure. 


1-800-547-3303 
In Oregon 503-626-2291 (24 hour line) 


Ceimputer 
E 
Friends: 
14250 N.W. Science Park Drive 


Portland, Oregon 97229 Telex 4949559 
Dealer inquiries welcome. 
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time multitasking) are offered. | 
haven't the space. nor would | tax 
your patience, to describe all these 
systems in detail, let alone the myriad 
compilers that come with them. Some 
brief comments will suffice. 

The UCSD p-System is well estab- 
lished among academic users, and its 
supporters like it a lot. Its Pascal com- 
piler set the standard for extending 
the language into a useful form, and 
there is a fair amount of software 
available under it. Its principal attrac- 
tion is portability of code across 
microprocessor families; its chief 
drawback is the slow speed of inter- 
preted p-code (though you can 
choose native code and lose the por- 
tability). 

CP/M-68K was Digital Research's at- 
tempt to repeat its Z80 success on the 
68000. But it didn’t quite come off. 
CP/M-68K looks much like 8-bit CP/M 
version 2.2, which is to say that it’s 
crude and old-fashioned. but simple 
to program under and reasonably 
quick. U-Micro offers the high-quality 
SVS Pascal and SVS FORTRAN 77 
from UniPress Software Inc. plus the 
C Compiler from Whitesmiths as de- 
velopment languages. Using CP/M- 
68K reminded me how awkward it is 
to manage a large hard disk without 
the benefit of a hierarchical directory 
structure: it has only "user areas,” just 
like 8-bit CP/M. However, CP/M-68K is 
quite suitable for putting up quick- 
and-dirty one-time programs. U-Micro 
has written its own screen-oriented 
editor for CP/M-68K (called USE) that 
is powerful, easy to learn, and sup- 
ports all the U-MAN's video options; 
its almost a full-blown word pro- 
cessor. 

Mirage was developed by the U.K. 
software house micro-APL, originally 
as a vehicle for the firm's APL com- 
piler on 68000-based supermicro- 
computers. It's a business-oriented. 
multiuser, multitasking system that 
features an indexed sequential-access 
method filing system with full file and 
record locking. Written in assembly 
language, it’s small and fast, occupy- 
ing only 40K to 60K bytes of RAM 
and requiring no memory manage- 
ment hardware. Mirage can also run 
CP/M-68K as a task. One of its strong- 
est points is that system configuration 


is easy, well within the capabilities of 
the average user. 

In addition to APL, Mirage supports, 
as development languages, FOR- 
TRAN, Pascal, C, and a heavily ex- 
tended business BASIC reminiscent of 
the one in Pick. The system has a fairly 
Spartan user interface, which І found 
resembled VAX VMS. A certain 
amount of off-the-shelf business soft- 
ware is available under Mirage, includ- 
ing multiuser accounting, database, 
hotel management, currency arbi- 
trage, and statistical programs. 

An interesting extra to Mirage that 
I tried successfully is a package called 
MITS/PC. This program runs on an 
IBM PC and enables it to serve as a 
Mirage terminal via its standard 
RS-232C port. MITS is a memory- 
resident program. Thus, when you hit 
Ctrl-Shift, а SideKick-style window 
pops up in the middle of your current 
PC application screen, and you can 
access a multiuser database or run 
programs on the U-MAN under Mi- 
rage. Another keystroke and you're 
back to what you were doing before. 

It's also possible to upload and 
download files between the Mirage 
system and the PC, to spool PC files 
to the U-MAN printer, and to access 
an IBM mainframe via Mirage. MITS/ 
PC could provide a cheap and satis- 
factory way to share a moderately 
used database in a small office while 
keeping all the advantages of using in- 
dividual IBM PCs and avoiding expen- 
sive network cabling. It might not be 
adequate for heavy sharing. like a 
travel bureau application, but since 1 
have only one PC, it wasn't possible 
to test the package's real capacity. 

OS-9, an operating system original- 
ly written for the 6809 microproces- 
sor, inspires almost fanatical devotion 
among its followers; U-Micro put it 
onto the U-MAN in response to re- 
quests from users. It's a full 68000 ver- 
sion and doesn't run on the U-MAN's 
6809. OS-9 provides many of the fea- 
tures of UNIX (indeed, its shell is 
almost indistinguishable from UNIX's). 
including multitasking and multiuser 
operation. However, OS-9 is capable 
of responding to peripherals in rea! 
time, a feat that UNIX's virtual mem- 
ory system completely precludes: 

(continued) 


Order Toll Free: 
(800) 222-3978 
In California: (213) 724-2781 


Technical Support: (213) 724-1684 
Customer Service: (213) 724-1685 


YOUR #1 CHOICE 


5830 E. Washington Blvd. 
City of Commerce, CA 90040 


Jechnoland 


We used to be PC 1, 
We're still your #1 Choice ! 


Basic System AT" System 
е ~2 CPU — Runs at 4.77 ог? 4 э 602986 Processor [Switchable es 
Ф ЧЕ? RAM в 512K RAM {1024K Optional) 
а 360K Halt- Hnight Floppy Drive 9 1.2 MB Hall-Height Floppy Disk Drive 
we? Controller в Floppy/Hard Disk Controller Card 
® Runs All Major PC-DOS Software | 3 @ Clock/Calendar w/Battary Backup 
а АТ" Stylo Keyboard pum 7 | е Runs All Major PC-DDS Software 
е 135 Watt Power Supply i | I (ИШ! e 200 Walt Power Supply 
Systm Mars ІШШІ | ШШШ * AT Sve курон 
a MS- DOS 3 10 : vstam Manu 
© Full 18 Month Warranty в MS-DOS 3.10 
, 4 ә Full 18 Month Warranty 
2. t T i Ww М ' ut. р 11 Д 
EA ILI, NES \ A it E \ | 
$659 = = zm ra - $1259 
Monochroma System xr $859 Color System XT 51059 EGA System XT $1339 
Basic System Plus Basic System Plus sic System Plus 
е Monochrome Graphics Adapter AT $1 459 € Color Graphics Adapter AT $1 659 €* Enhanced Graphics Adapter AT $1 939 


ә 12 TIL Manochrome Monitor 


е 13" RGB Color Monitor 
(640 x 200) 


е 13" High-Res RGB Color Monitor 
(640 х 350) 


599 


Tiny Turbo Саға Enhanced Keyboard $79 
е High-Speed Accelerator for РС and PC/XT 

е fupisces 8088 with 80286 

ә Socket for 80287 on Boord 

@ Short Card 


Turbo Speed Hard Disk Controller Hayes Compatible Modem 


e 300 & 1200 BPS 
ә Shon Card 
€ Fully Hayes Companble 


м eae Cursor В Numeric Pads 
Ada in andae d Vocations 

° LED Status Indi 

© Xaytronic 5151 "Compatible 


e МИНИ apre o ie ii md 
е UpTo 6 unes Faster Than Standard Controler 
* No Hardware Setup Required 


Citizen High Speed Dot Matrix 
Printer 


AT Multifunction Card 


MSP-20 (80 Column) $329 XT Multifu тей Cente 
MSP-25 (136 Column) 6489 |е Expandabia to 3 M8 — 1.5 МВ оп Board, 1.5 è ж оймақ RAM 


MB on Popypack Board (OK Instalied) 
ә Suppons 64K & 256K RAM Chips 
€ Parallel. Seria! nnd Gama Porta 


AT Mini І/О Card 
€ Parallel, Serial and Game Ports SEO 


ә Parallel, Sana and Gamo Forts 
ә RAM Disk В Printer Spodler Softwaro 


XT Mini 1/0 Card 
e Parollal, Serial and бата | Porta $89 


e 200 CPS Drakt / 50 CPS NLO 
€ IBM, Epson Compauble 
€ Cantronics Parallel interlace 


€ Exira Power d (UR) Drives 


Hard Disk Kit HardDiskCard © 3% Hard Card “IBM's High EGA 


e E і ДЕП Р > " 
20 mer - $399 20MB— $408 > разу на and. Brother Resolution Compatible 
5 aM . Tested. Monochrome RGB Color Color Monitor 
: inaction Малон Das om Herd | Monitor Monitor 9 31^ mm Dot Pitch 
ables & Mounting " е IBM XT Compatible ә IBM Lopkatike е 13" Screen " Screen 
Moro cO Expansion e 12"Sereen — 9119 ә вдох200 S339 = 610x350 6449 
Ox © Amber or Green : Resolution "M " RGB 18 Colors 
AT Type Hard $150 IA o 
Disk Drives : 
Room far 3 Hall- 
20 MB- $549 Height Orives 


а Boo! from Hard 
Disk 


e 120 Wan Power 


Su 
e 5 o aus 
Host Bus Interface 


=» 


а instruction Manual == 
: Calar tr Md Cards w/Cable 
. Warks w/AT Hard $1 1 9 
Disk Controller Color Graphics 
Floppy Disk А + Adapter 
Drive Fast Tape не кн (eos Mono-Graphics е 80x25 Character EGA Card 
ә Hall-Heighi Backup ә Responds to Так! Mode € EGA CGA МПАВ 
* Name Brands — 60 M 449 Handling Commands € Hercules" Graphics Moda Compatible 
TEAC, Panasonic B— $725 ® Cables, Mounting Compatible 9 Fully IBM ы Flicker Free D Display 
Mirsolushi, Sanyo. Hardware and Tapa e Paraliel Port Compatible Sh ort Card + Ала $10 
Etc Cartridge Inctuded 
590 а Soltware Included $99 $89 $249 


Technoland's Policy: 


We — Master Card and VISA (no мисһаг 
гн ота pa 


кейтіліу: «ome 


mecs caen. MES Dea TEM PC. eR XT ned т үтүүчү“ M үт 


Шаку Discount Available ! 


Inquiry 354 


герат) каде d ten nol 


Ба 
nd obtain an ИМА med se from 


s chack, pamona check gli 1 
EI EE а UNS round ае Rai SEPA Reti] D ч 


echnolind s one year 


sana 
rey carry adidibonal warramias. 
us by urephona 


сағаты 


in rarum Калита lore Wa tobi vate BU ділі cl the 
Ы GOR sated, Al Technician 
ш Carry manufacturer's warranty, Selected 
Kot о aie ee Ul, a 


5 Days Guaranteed Shipping 
Next Day Delivery Available 
30 Day Money-Back Satisfaction Guarantee 


California Residents — 


We'll Pay Your Sales Tax ! 


Mon. — Sat. 8:00 am. to 5:00 p.m. 
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14 Intensive 
On-Line Users 
At Same Time? 


Accessing a Common Data Base? 
No Waiting At The Terminal? 
No Performance Degradation? 


YOU BET! 


With CompuPro’s Multi-Processor 


Bill 
Godbout, 
architect 
of the 
CompuPro 
MPH, 
Says, 


“The only way to get this kind of per- 
formance is to build it in, chip by chip. 
That's what we've done. The MP14 con- 
tains 8 separate 10 MHz Intel 286 and 
186 CPUS, al! processing at the same 
time. It has 6.5 megabytes of high-speed 
no-wait-state RAM. And it has 80 
megabytes of buffered high-speed hard 
disk storage. " 


Here's the best part: With the same 
operating system, the same application 
software, you can start with the $5,995 
CompuPro 10 Plus" (4 intensive usersat 
(һе same time), move up to the $18,995 
CompuPro МРИ, and go way beyond 
that to the CompuPro MP42" (42 inten- 
sive users on-line at the same time, 24 
separate 286 and 186 CPUS, 19.5 mega- 
bytes of RAM, no waiting, no perform- 
ance degradation, $49,9951). 


These superb multi-processor sys- 
lems are completely tested, are oper- 
ating today at customer sites, and will be 
shipped 23 days after receipt of order. 
The MP14 is available through Compu- 
Pro's 127 dealers. Third party mainte- 
nance is available through Sperry Corp. 


The MP14 could be the answer to your 
hardware problems. Call today, (415) 
786-0909, for the complete story of this 
remarkable multi-processor system, 
and the telephone number of your near- 
est CompuPro dealer. OEMs and VARs 
who wish to port theirapplications to the 
MP14, please contact Bill Godbout. 


[ompuPro: 


Trademarks MPM, MPA, 10 Plus, CompuPro. Viusyn Corporation. 
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OS-9 is completely 


structured, the source 


code looking much 


like Pascal, and is 


modular to an 


extraordinary degree. 


under UNIX you can never be sure 
that the servicing routine hasn't been 
swapped out in favor of another task. 
This feature makes OS-9 ideal for 
scientific applications where, for ex- 
ample, a background task might be 
continuously monitoring an instru- 
ment while the user runs programs to 
process and display the results in the 
foreground. 

| had never played with OS-9 before 
and was pleasantly surprised at how 
nice it is to use. It provides all the bet- 
ter features of UNIX, like pipes, filters, 
and redirection (rather like a grown- 
up version of DOS 2.0}, and includes 
a remarkable language called 
BASICO9. This is to Microsoft BASIC 
as Robert de Niro is to Sylvester 
Stallone (ie. it approaches things with 
rather more finesse). It's completely 
structured, the source code looking 
much like Pascal, and is modular to 
an extraordinary degree, global data 
being forbidden altogether. Individ- 
ually named procedures can be sep- 
arately compiled and even run and 
tested from the command line, then 
called from a main program. 

It's perfectly possible to have all 
four of these environments present 
on the same U-MAN hard disk. Boot- 
ing without a floppy disk in the default 
drive gives you CP/M, and putting in 
a boot disk for the other operating 
systems causes them to be booted in- 
stead. Some fairly tricky code in the 
boot ROM was required, since they 
don't all share the same directory for- 
mat. 


CHEMMOD 
The main reason І borrowed the U- 
MAN was to look at a remarkable 


molecular modeling system called 
CHEMMCD, for like Bill Unsworth | 
Started out as an organic chemist. 
CHEMMOD is a color, three-dimen- 
sional molecular modeling system of 
a power that until recently would have 
been available only on a mainframe, 
and it makes all the other microcom- 
puter systems I've ever seen look like 
toys. 

For those of you who are not chem- 
ists, | should explain what a molecular 
modeling system does. It's in effect 
the research chemist's equivalent of 
a word processor, but it manipulates 
three-dimensional pictures of mole- 
cules instead of words. You will 
remember from school chemistry that 
molecules are represented by for- 
mulas like Н;О and NH;. Nowadays, 
organic chemists work with models 
that depict the actual arrangement of 
the atoms of a molecule in space. 
known as its conformation. The atoms 
are represented as balls whose radius 
represents the comparative size of the 
atoms. To make large, complex mole- 
cules easier to recognize, arbitrary 
colors are assigned to different types 
of atoms; for example. oxygens might 
be white and hydrogens red. 

When I was at college, we used to 
make these models out of colored 
plastic balls held together by bendy 
springs whose lengths represented 
the chemical-bond lengths. It's possi- 
ble to learn things about the chemical 
properties of a substance simply by 
manipulating such a model, to see 
which atoms are near each other and 
how they collide as the model is 
twisted and rotated. This is especial- 
ly true of large molecules found in liv- 
ing systems, like protein enzymes and 
peptide hormones; the biological ac- 
tions of such molecules are largely 
determined by their shape. 

Chemists in universities and phar- 
maceutical company laboratories 
spend much of their time manipulat- 
ing computer models of molecules. tn 
this way it's possible to investigate the 
probable properties of, say, a new 
drug molecule that hasn't even been 
synthesized yet. You can take the 
structure of a drug that does exist 
(and whose properties you do know) 
and modify it on-screen, just like cut- 
ting and pasting in a word processor. 
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CHEMMOD is a system of this sort 
that runs on the U-MAN computer 
under CP/M-68K and costs around 
£15,000 for the hardware and soft- 
ware. The U-MAN's built-in graphics 
are not capable of the required per- 
formance, so a separate raster-graph- 
ics processor, manufactured by Digi- 
solve, is supplied in a slim box that 
sits under the monitor. This gives 512- 
by 512-pixel graphics in 64 colors and 
can write 1.5 million pixels per sec- 
ond. A separate high-resolution moni- 
tor is supplied to display molecular 
models, with all normal operating 
system output going to the U-MAN's 
text monitor. 

The user interface to CHEMMOD is 
driven entirely by a light pen or 
mouse, and you need the keyboard 
only for entering the names of the 
files containing model descriptions. 
The version | used had a light pen, but 
a mouse might actually perform bet- 
ter. You choose options from on- 
screen menus by pointing with-the 
pen, as you do with a professional 
CAD/CAM system. There are 20 pre- 
defined atom types (4 types of car- 
bon, 5 types of nitrogen, etc.), 20 pre- 
defined amino acid molecules, and 20 
ring structures to choose from, as well 
as a disk library of whole molecules. 


Gpeaceritt 
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You can add new components of any 
Sort (e.g., a new atom type) by build- 
ing parameter tables using an or- 
dinary ASCII editor. 

Molecules can be shown either as 
stick models or fleshed out as colored 
balls (see photo 1); the transformation 
is accomplished by one command 
and happens almost instantly. The 
stick version makes it easier to see the 
whole molecule, whereas the ball ver- 
sion gives a feel for the actual mole- 
cular shape. Depth can be conveyed 
by making elements that are farther 
from the observer appear dimmer. If 
that still isn't realistic enough, you can 
display a red-and-green three-dimen- 
sional picture that's viewed through 
cardboard spectacles like those that 
used to be given away in comics. 

Molecules can be rotated in any 
dimension. either as a whole or inter- 
nally by using chosen bonds as axes, 
and can be edited by moving bits 
from one place to another or adding 
extra atoms. CHEMMOD scales the 
models automatically to make them 
fit the screen: you can also zoom 
them and pan across them. More than 
one molecule can be displayed at a 
time, but screen and model sizes will 
impose some limits here. 

(continued) 


Photo |: As shown in this model of noradrenalin. CHEMMOD displays molecules 
as three-dimensional colored balls that can then be manipulated. 


inquiry 52 for End-Users. 
Inquiry 53 for DEALERS ONLY. 


C & PASCAL 
PROGRAMMERS 


Blaise Computing provides a broad range of pro- 
gramming tools for Pascal and C programmers, 
with libraries designed for serious software 
development. You get carefully crafted code 
that can be easily modified to grow with your 
changing needs. Our packages are shipped com- 
plete with comprehensive manuals, sample pro- 
grams and source code. 


C TOOLS PLUS 


$175.00 

NEW! Full spectrum of general-purpose utility 
functions; windows that can be stacked, re- 
moved, and accept user inpuf; interrupt sery- 
ice routines for resident applications; screen 
handling including EGA 43-line text mode sup- 
port and direct screen access; string functions; 
and DOS file handling. 


PASCAL TOOLS/TOOLS 2 


$175.00 
Expanded string and screen handling; graphics 
routines; easy creation of program interfaces; 
memory management; general program con- 
trol; and DOS file support. 


VIEW MANAGER 
$275.00 


Complete screen management; paint data entry 
screens; screens can be managed by your appli- 
cation program; block mode data entry or field. 
by-field control. Specify C or IBM/MS-Pascal. 


ASYNCH MANAGER 
$175.00 


Full featured asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; baud rates up го 9600; modem 
control and XMODEM file transfer. Specify C or 
IBM/MS-Pascal. 


Turbo POWER TOOLS PLUS 
$99.95 


NEW! Expanded string support; extended 
screen and window management including EGA 
support; pop-up menus; memory management; 
execute any program from within Turbo Pascal; 
interrupt service routine support allowing you 
to write memory resident programs; schedul. 
able intervention code. 


Turbo ASYNCH PLUS 
$99.95 


Complete asynchronous communications 
library providing interrupt driven support for 
the COM ports; I/O buffers up to 64K; XON/ 
XOFF protocol; and baud rates up to 9600. 


RUNOFF 
$49.95 
NEW! Text formatter written especially for pro- 
grammers; flexible printer control; user-defined 


variables; index generation; and general macro 
facility. Crafted in Turbo Pascal. 


EXEC 
$95.00 


Program chaining executive, Chain one pro- 
gram from another even if the programs are in 
different languages. Shared data areas can be 
specified. 


ORDER TOLL-FREE 800-227-8087! 


BLAISE COMPUTING INC. 


2560 Ninth Street, Suite 316 Berkeley. CA 94710 (415) 540-5441 


inquiry 63 


OUR PLUG-IN CARD 


GIVES YOU PLUG- “ 


CONTROL. 


РС(40 488 allows your ІВМ 
PC/XT/AT or compatible 

to contro! IEEE-488 
instruments. 


With PC» 488, you can: 

О Plug-in to BASIC, С, 
FORTRAN, or Turbo 
Pascal™ 

O Emulate hp controllers, 

[3 Use Tek Standard Codes 
and Formats, 


D Run IBM's IEEE-488 software, and much more. 
Just $395 for the complete hardware and software Шы 


Arbo Pascalis a lrademark ol Borland Intemational 


Hewlett-Packard’s LaserJet created desktop 
publishing. Ram-Resident PrintMerge 
brings it to life. It does true proportional 
spacing and justification. With arz font 


combination. You 
eme annees 
U PACKARD | Wil: screen or 


outpu eraphics 
from other programs. Draw lines or boxes. 
Align proportional tab columns. Only 
PrintMerge offers these unique capabilities, 
You print directly from virtually any program 
including: dBase, DisplayWrite3, Lotus 1-2-3, 
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Capia Equipment Corporal 
4 е. М. ІО Evergreen Avenue 
Calta (617) 273-1815 Ту: 


KA 1 


already spent 9096 of ko 5 
needed for a powerful personal publishing 
system with your ситети software and 
Laserjet. Just a bit more for Ram-Resident 
PrintMerge will bring it to life. 
Call 800/338-5943 (а CA 800/231-3531) 
Toll-Free for Ram-Resident PrintMerge Ordering 


information for IBM PC/ATs and 100% compatibles. 
30-day no-risk money back guarantee. 


SOFTWARE 
310 Via Vera Cruz, Ste. 205 
San Marcos, CA92069 619/471-0922 


Inquiry 276 for End-Users. 


Inquiry 277 for DEALERS ONLY. 
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Before now, 


CHEMMODS modeling 
and computation features 


were available only 


on systems like a VAX 
with Tektronix terminals. 


Most important to the serious 
chemist, though, are the computa- 
tional facilities offered. It's possible to 
have CHEMMOD compute the mini- 
mum energy conformation of a mole- 
cule and to get an on-screen plot of 
the potential energy as a molecule 
rotates around various bond axes. 
Bond lengths. torsion angles. and in- 
teratomic distances can be measured. 
Vibrational energy levels can be dis- 
played as a Ramachandran map using 
colored contours. The distribution of 
electric charge over a molecule can be 
computed. and steric congestion can be 
measured. This last measure is an ex- 
tremely important one; it shows how 
the different atoms get in each other's 
way as the molecule bends and twists 
and can predict the probability with 
which reactions will occur. Hard copy 
of all these measurements can be ob- 
tained on a variety of plotters and 
printers. 

£15,000 might sound like a lot of 
money to nonchemists, but the fea- 
tures offered by CHEMMOD have 
hitherto been available only on sys- 
tems like a VAX with Tektronix ter- 
minals, for which you are talking hun- 
dreds of thousands of pounds. What's 
more, when several people are time- 
sharing on such a system, the perfor- 
mance is probably a lot slower than 
on a single-user CHEMMOD system. 

Of course, a CHEMMOD system can 
still be used as a general-purpose 
computer, it's possible that someone 
somewhere might even want to do 
hotel management during the day 
and design enzymes in their spare 
time! It almost makes me wish | were 
a chemist again. | hated those plastic 
balls and bendy springs. m 


CHAOS MANOR MATL 


Conducted by Jerry Pournelle 


MIND MINE NO LONGER 

Гуе been informed that Mind Mine. 
which had a clock and a memory 
upgrade for the Atari ST (October, page 
288), is bankrupt. ! have also heard 
from—and alas lost the letter from—the 
actual designers of the memory upgrade 
and clock kit furnished to me by Mind 
Mine. 

Mind Mine no longer exists; і will do 
my best to find the real source of the 
products | recommended in the column. 

Apologies.— Jerry 


FASTBACK 
Dear Jerry, 

Regarding "painless" copy protection à 
la Fastback (Computing at Chaos Manor, 
July, page 325): No! It has continually been 
shown that a quality product at a reason- 
able price is its own guarantee against ex- 
cessive loss of revenue by illegal copying. 
Borland is the most obvious example. but 
| believe that Satellite Software Interna- 
tional is another good example with Word- 
Perfect. SSI has shown that its support is 
desirable to the user, so that no one wants 
to have an illegal copy and forego sup- 
port. 

Another problem, although perhaps not 
with this particular product. is speed. Hard 
disks were considered to be fast. but with 
the inexpensive price of expanded mem- 
ory boards, | now dump all programs re- 
quiring repeated disk access to a logical 
drive in expanded memory and run them 
from the logical drive. Any copy-protection 
scheme that requires access to a floppy 
disk becomes a bottleneck to such a 
system. 

And lastly, may | point out that you ap- 
pear to be giving up when the battle is 
almost won? | took the pledge several 
years ago not to buy protected software, 
and, apparently so did a significant 
number of others. if Fastback is a good 
idea, there shall soon be a competing 
product—and probably one without copy 
protection. Besides, as a proud owner of 
many floppies that eventually became gar- 
баве, | will not tolerate the time, effort, 
and delay involved in replacing a failed 
copy-protected original when the underly- 


ing premise for such protection is an af- 
front to my integrity. 

MARTIN E. VON LINDENBERG 

Baltimore, MD 


Fastback is no longer copy-protected. 
{ may or may not have had anything to 
do with it; last time I talked to the Fast- 
back people I was not polite regarding 
withdrawing the "send in for a non- 
protected update" offer they used to 
have. 

Theirs was not the worst copy-protec- 
tion scheme I encountered, but all copy 
protection is a bad solution to a real 
problem.—Jerry 


Dear Jerry, 

I am sympathetic with your Fastback 
problems, After similar and worse (did you 
know that the old copy-protection scheme 
refused to allow you to restore on a 
machine with a different A drive?), we 
switched to DS Backup from Design Soft- 
ware and are delighted, The cost is a 
quarter that of Fastback, it is not copy-pro- 
tected, it can handle all types of files 
(system. hidden), it uses the archive bit in- 
telligently. and the publisher gave us a site 
license. DS Backup is 10 to 20 percent 
slower. but so what? Try it, you'll like it. 
The address is Design Software, 2 North 
520 Prince Crossing Rd., Suite 16, West 
Chicago. IL 60185, (312) 231-4540. 

HARVEY Н. Bunpy Ill 
Chicago, IL 


Now that Fastback isn't copy-protected, 
speed and data recovery are the most 
important factors. I like Fastback for both 
of those.— Jerry 


NEW COMMUNICATIONS NOT 
SO NEW 
Dear Jerry. 

While Donald L. Stoner's petition to 
create the Public Digital Radio Service 
(May. page 393) is attractive on the sur- 
face, his petition to the Federal Commu- 
nications Commission fails to take into ac- 
count several facts. 

In the first place, a method for com- 
puters to be linked via radio already exists. 
Amateur radio operators have been work- 


ing for a number of years with packet 
radio, to the point that most major 
metropolitan areas have one or more 
packet repeaters on the air. Direct com- 
puter-to-computer communication is also 
common. Many of the hams who operate 
radio teletypewriters are using computers 
to do so. 

A second point is that the "under- 
utilized" section of the 6-meter band that 
he proposes is currently designated for 
repeater service, including packet radio. 
As to lack of growth and utilization. | cite 
the American Radio Relay League's reply 
to the FCC. In 1971, there were 58 re- 
peaters listed in this segment. in 1978. 
there were 169, and in the 1986 repeater 
directory. 250 were listed. This looks like 
utilization and growth to me. It should be 
noted that direct comparisons of numbers 
of repeaters in the other bands in which 
repeater operation is authorized is not ap- 
plicable, due to the different propagation 
characteristics of the 6-meter band. 

A third point is that the ham radio com- 
munity has the technical capability and ex- 
pertise and already has in place the struc- 
ture and discipline to ensure the long-term 
growth of digital communications. 

Since you presented his side of the argu- 
ment, І would appreciate your making the 
opposite viewpoint also known. Ham 
radio operators have provided leadership 
in exploring new fields of communications 
and electronics. | invite you and anyone 
else so inclined to get in touch with a ham 
radio operator and find out more about 
this interesting hobby. Licensing re- 
quirements are minimal and information 
is readily available through your local club. 
on CompuServe (GO HAMNET) or 
through many of your local bulletin 
boards. 

WILLIAM E. Buoy Jr. 
Houston, TX 


Thank you. I have no strong views on 
the subject. І do think it would be nice 
to have a "computer CB,” but | confess 
I haven't thought much about how hard/ 
easy that would be to implement, nor 
even what Га do with it if it existed. / use 
BIX a lot. and I presume that any decent 
computer communications system is go- 

(continued) 
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ing to require that someone invest in a 
pretty big host machine and expensive 
software. —Jerry 


Dear Jerry, 

Mr. Stoner's intention is noble, and one 
not familiar with FCC actions might be 
enthused about reaching the status of a 
Rulemaking docket (RM-5241). but it's not 
an item to get ready to make use of next 
month—or even next year—or maybe ever. 
Reason: The radio spectrum is far more 
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crowded than many “outsiders” might 
know at virtually all except its highest 
reaches. It is “open frontier,” where ranges 
are short and technologies are expensive, 
even to give you short ranges. 

Further. the FCC is not sovereign about 
controlling uses of radio frequencies, 
because whatever we do must be in ac- 
cord with international treaty, which the 
FCC cannot make: that's the job of the 
State Department. Virtually every square 
inch of frequency allocation has been 


"When Teradyne's 
Financial Systems 
Group needed DEC" 
terminal emulation 

\ software we 
; | chose VTERM." 


“ 


Gregg Prescott, Teradyne, inc. 


VTERM/220 
Quality makes 

all other DEC 
ferminal 
emulators 
obsolete 


Over 35,000 demanding profes- 
sionals, like Teradyne's Gregg 
Prescott, have recognized VTERM's 
superior quality. 

Now this same VTERM quality ts 
available in Coefficient's powerful 
new emulator, VTERM/220. 
Features include: 

e Plug compatible VT220 emulation 
with 132-column support and 
optional Tektronix" 4010/4014 
graphics. 


e Extensive file transfer system offering KERMIT, XMODEM 
and our VTRANS protocol with VMS™ RSX 11 М/М +;* RSTS/E™ 


and UNIX" software. 
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e "Hot Key" toggle between host session and PC DOS. 
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Inquiry 75 


planned out and has to go around a loop 
from the FCC to international "sugges- 
tion,” then be approved by the State 
Department before we can get licenses. 

Finally, there are already uses of fre- 
quencies for data in Part 90, subpart K of 
the FCC rules. indeed, some makers of 
radio modems have fielded products that 
claim up to a 37-mile range. Under such 
circumstances, one will have to convince 
the FCC that there is some overriding 
public need to do better than that, and 
if you want rnore range. you can bet the 
phone companies will be all over the case 


- hollering that they can fili what smali 


public need they say there is. One always 
has the phone industry to contend with, 
for they are sure everything is theirs! 

As to amateur radio operators, they are 
not authorized to use ASCII code, so one 
way to get use of those nice, crowded (on 
HF. somewhat on VHF) frequencies is just 
to get a ham ticket and go to it! Remember 
that casual contact radio operations will 
probably do 100 bps maximum. Takes a 
while to transmit a 500K-byte file that 
way—and the longer you're on the air, the 
longer you expose your traffic to getting 
"hit" by somebody else. Transmitting data 
files by radio is a real trip! 

There must be people doing it, for if you 
look in the appendices of Hayes manuals, 
you'll find a section on how to use the 
Hayes modems on radio-just be fore- 
warned that it's not for the faint-at-heart 
Sunday dabbier. 

DONALD E. KIMBERLIN 
Safety Harbor, FL 


Advising hackers to get a ham ticket is 
fine, but it requires that they learn the 
dreaded Morse code. Now, you and ! and 
everyone else know that the only real 
reason the FCC requires Morse for a ham 
ticket is to limit the number of amateur 
licenses. ! don't really complain about 
this; 1 suppose there needs to be some 
kind of limit. and the Morse requirement 
has been around a long time, so it might 
as well be that. On the other hand, 
thanks to the Army, | learned Morse a 
long time ago, and it wouldn't take me 
all that long to brush up on it. 

Most hackers find Morse cruel and un- 
usual punishment.—jerry 


Dear Jerry, 

Conceming Donald L. Stoner's letter on 
the so-called Public Digital Radio Service. 
such a service already exists. It allows the 
direct or indirect connection of computers 
via the airwaves using a variety of codes 
such as ASCII, AMTOR, or even Baudot 
with baud rates up to 19.6 kilobaud! The 

(continued) 
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Introducing the TeleCAT-286. 


$2995.Complete. 


With TeleVideo, you 
always settle for more. 


For some time, you've known exactly 
what kind of PC you could get with 
a mid-range budget. 

But now, you can settle for a whole 
lot more. With the new TeleCAT-286; 
m d Є 

[Starts you off with everything you 
need. Including ahi ар ГА 
640x400 monitor. 512К RAM. 

А 20MB hard disk. А 1.2MB floppy. 
And an Intel 80286 CPU that runs 
at either 6 or 8 MHz. All standard. 


TeleVideo Systems, Inc. 1170 Morse Avenue, Sunnyvale, CA 94088-3568 (408) 745-7760 


To make even better use of internal 
space, we socketed the TeleCAT-286 
for one MB of RAM, and also included 
serial and parallel ports on the 
motherboard. As a result, we can still 
give you three extra ion slots. 

And we didn't stop there. We've also 
designed more ergonomic features 
into the TeleCAT-286. Including 
sculptured keycaps on a high-quality 
keyboard. LEDs right on top of the 
three critical locking keys, where 
they won't get covered up by over- 
lays. And a footprint that's 28% 
smaller than the IBM AT's. So you get 
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more of your desk back, too. 

There's a lot more we could say 
about the TeleCAT-286. But it's even 
better to get your hands on it. So 
call (800) TELECAT, Dept. 299, and 
we'll tell you where you can try one. 

The TeleCAT-286. Our 20 
version is $2995; ЗОМВ, $3495. 
For high performance at a low 
price, don't settle for less. 
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With our Copy Protection 
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For Hard Disk Protection 
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For Disk Security 
High Level Security 
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Low Level Security 
User Installable Protection 


è PC-PADLOCK 


The market is filled with copy 
protection products which burden 
the user or simply don’t work. We 
have over 1500 satisfied software 
firms utilizing our systems. The 
high-level fingerprint has not required 
an update in over 2 years. 


Why should your valuable data or 
useful software program become 
available in the Public Domain? 
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more information. 


GLENCO | 
ENGINEERING INC. 


SERVING THE SOFTWARE INDUSTRY 
3920 Ridge, Arlington Hts., IL 60004 
(312) 392-2492 Telex 493-7109 
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service has also created Packet Radio, an 
integrated data communication system 
that allows local, regional, and even global 
communication using fairly simple radio 
equipment and computer interfaces. 
There are on-the-air bulletin boards, 
automatic relay stations ("digipeaters"), 
relay satellites; and even a message- 
delivery service that operates free of 
charge! 

Best of all, this digital radio service is 
public-service-oriented, allowing even 
those not directiy using the system to 
benefit from it. Groups and organizations 
that don't have the money for computer 
systems can still be helped by those many 
individuals who use the system for public 
service events and for emergency mes- 
sage handling during disasters. The ser- 
vice even allows the use of non-digital 
communication modes (just in case your 
system is down or your fingers get tired). 

What does this service cost? At present. 
there is a one-time fee of about $5 for a 
special exam that the FCC requires to 
make sure that the user knows enough 
about the radio aspect of things so as not 
to cause interference to other users or the 
general public. The exam also requires the 
user to know a primitive code used for 
emergencies and for weak signal condi- 
tions. | got through the exam before | 
knew much about computers, so anyone 
who has mastered something as compli- 
cated as hooking up an RS-232 cable the 
right way can probably pass the test. 

If you haven't guessed what the real 
name of this service is by now, go find the 
nearest amateur. and ask him or her about 
the Technician License. Better yet, how 
about doing an article in a future issue of 
BYTE on this fascinating digital commu- 
nication service? If you need more infor- 
mation, write The American Radio Relay 
League, 225 Main St. Newington, CT 
06111. Mention that you are interested in 
digital communications. | think you will 
find that most of the users will go out of 
their way to help you. 

PS—A citizens band for personal com- 
puters would probably end up just like the 
present CB has, namely, a mess! 

DAVID KNISELY 
Beatrice, NE 


Thanks. Since the Technical License 
does not require the dreaded Morse. it 
should serve for the computer-hacker 
types who want to play with remotes. 
—Jerry 


V20 PROBLEMS 
Dear Jerry, 

In your June column, there was a lot of 
discussion about the merits of the NEC 


V20 chip and its compatibility, so the 
following may be of interest: 
| installed a V20 in place of the 8088 in 
the IBM PC XT and attempted to copy a 
write-protected disk with the CopyWrite 2 
program. Instead of the usual copy, ! 
received an abort message with some 
remark about a batch file. After a quick 
switch under the hood to the original 
8088, everything was working properly 
again. It seerns that write-protected pro- 
grams and the programs intended to copy 
them are very sensitive to the speed of 
the microprocessor. My machine had an 
8087 coprocessor installed, but 1 doubt 
that this affected the results. It is, however, 
possible. | am sure other users can tell us 
more about this matter. 
KEN AFFIAS 
New York, NY 


The major difficulties Гуе heard about 
the V20 are Z80 code and copy-pro- 
tected software. 

Z80 code can only be run by software 
emulation; the V20 chip does only hard- 
ware emulation of the 8080. Software 
emulation on the best PC gives about the 
equivalent of a 2-MHz Z80. Ezekial, my 
friend who happened to be my first com- 
puter, was a 2-MHz machine, but alas, I've 
learned to expect better since those 
days. 

Copy protection Is another matter. You 
go by trial and error. Worse, something 
that usually works may not always work. 
This Is the case with both CP/M software 
and, worse PC-DOS software that 
worked with the original 8088 chip but 
won't work with the V20. Short of break- 
ing the protection scheme entirely, ! have 
no sure remedy.—jerry 


THE RIGHT TOOL 
Dear Jerry, 

І would like to speak for what I think is 
probably a large number of your readers. 
While the creativity-versus-structure 
debate will undoubtedly continue (Chaos 
Manor Mail, March and June), I'm con- 
vinced that the point is moot. With the 
software firms going in their current direc- 
tion (i.e. falling prices and innovative lan- 
guage implementations). it is becoming 
practical for hackers to own and utilize 
several different languages, each suited to 
different tasks. 

For large tasks. or those requiring a great 
deal of “polish,” | use Modula-2. It allows 
me to break tasks down into small chunks 
that | can concentrate on. This frees me 
from having to keep track of organiza- 
tional skills, thus allowing a greater deal 
of creativity. 

(continued) 
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On the other hand, if I need to knock 
off a quick Lagrange polynomial, | do it 
in FORTRAN (gasp!) because it is well 
suited to the "off the top of my head" style 
І use when | need something now This lack 
of structure also helps my creativity flow. 

It seems to me that the "best tool for 
the task at hand" approach is what the 
micro revolution is all about. While any 
group will have its factions, | think it is im- 
portant to remember what we bought the 
little buggers for: They help us solve prob- 
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lems and allow us a little fun at the same 
time. 

TiM NOLAN 

Ypsilanti, MI 


Oh, І have to agree. The Great Lan- 
guages Debate began. after all, back 
when few of us knew much about com- 
puters and even less about what to do 
with them; and in those tmes, there were 
no decent Pascal or FORTRAN compilers. 
Also, most of us learned BASIC and then 
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I 


wondered what to do next. 

With all the tools available now, the 
problem is to choose a couple; nobody 
can learn ail the languages, or at least no 
one but a real computer professional, 
which 1, at least, am not. 

I still tend to use BASIC for my "quick 
and dirty, run it once" programs. I have 
a fascination with APL; І keep thinking 
I really ought to learn it, but | have never 
made the required modifications to my 
hardware so I could use it with its odd 
squashed boxes and bent arrows and 
other symbols. 1 may get to it Real Soon 
Now. | may not.—Jerry 


CP/M ISN'T DEAD 
Dear Jerry. 

| read with delight your June column 
"Color and CP/M.” For numerous reasons, 
| rely on a CP/M-based computer as my 
primary system. ] have accumulated thou- 
sands of dollars worth of really good CP/M 
software that | couldn't bear to part with 
or afford to replace. 

Last November, | put together an 5В180- 
based system as featured in Ciarcia's Cir- 
cuit Cellar starting with the September 
1985 BYTE. І have found it to be very fast 
and powerful, and 100 percent compati- 
ble with all my existing CP/M software. It 
is very compact in size and efficient in its 
use of electricity. 

It comes with Echelon's ZCPR3/Z-System 
operating system, which is CP/M upward- 
compatible, coded in 780 (not 8080) 
assembly language, and configurable to 
handle different peripherals. It comes with 
dozens of powerful, useful utilities, and 
has fast, powerful, user-configurabie 
video-oriented shells for operating system 
functions. You can easily bypass these, via 
Control-C, should the desire strike. 

The whole system is greater than the 
sum of its parts. The added speed and the 
integral RAM disk, coupled with the flexi- 
bility and power of Echelon's operating 
system, make what | perceive as a superior 
tool compared to the Ampro boards that 
you've mentioned. It functions just like we 
always knew it was supposed to when we 
first started messing around with these 
machines. 

| love demonstrating my little box to the 
MS-DOS crowd, mostly average first-time 
computer buyers who learn just barely 
enough about their machines to keep 
from crashing too often. They are jealous 
of the speed and ease of use. Even the 
MS-DOS whizzes are impressed. | sup- 
pose the moral goes something like: It's 
net so much what you use that matters, 
but how you use it. 

1 recently received a 44-page catalog 

(continued) 
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from Spite Software. These folks are 
dedicated to supporting the not-insub- 
stantial installed base of CP/M systems. 
They have brought together hundreds of 
programs and a dozen or so vendors in 
an informative and tempting format. 
Everyone who plans to be productive with 
CP/M should be in contact with these folks: 


Spite Software 

4875 Southwest 19th Drive 
Portland, OR 97201 

(503) 245-8102 


All this adds up to the fact that J see no 
reason to change computers just to 
"follow the fads” 

R. ScoTT TRUESDELL 
Corona Del Mar, CA 


К always does amaze the MS-DOS peco- 
ple when you show what a good CP/M 
system can do, doesn't it? I say this as 
i write on my ancient Z80. Zeke may be 
a bit tired, but he hasn't failed me yet. 
—jerry 


Dear Jerry. 

1 can't believe I read what I think you 
wrote! 1 quote from the June issue of 
BYTE: "The spiral is deadly |to CP/M|" and 
“CP/M isn't dead: 

[ respect you as an author. | enjoy your 
science fiction and your scientific non- 
fiction. But Jerry, you have a blind spot! 


144 | | | Allow me to illustrate: 
Why should we ау Юг Question: Why are Latin and Classical 
Greek dead languages? 


Visits to the shrink? ust tell him | Answer: Because no original thought 


has been written in these languages for 


to get his act together.” at least a thousand years, 


Question: Why haven't Italian and 
modern Greek become the languages of 


| Incompanies where professional treatment for mental the modern world? 
illness is still viewed negatively, everybody suffers. Answer: Because Italy and | 
The employee, fearing how it will look on his record, haven't been the center of entrepreneuria 


innovation. 
CPIM is dead because little or no new 
and original software is being written for 


suffers by not seeking treatment. 
And the company suffers. From increased absentee- 


ism and loss of productivity. - the CP/M environment. CP/M is dead be- 
But you can help change all that. By recognizing that cause the center of entrepreneurial in- 

mental illness is a medical illness that requires rnedical novation is MS-DOS and/or UNIX based. 

treatment. Апа by looking into medical insurance coverage Jerry, recant! 

that encourages employees to seek professional treatment There is a spectrum of microcomputer 

without fear or hesitation. users from white-eyed new users to sea- 
Today, many companies have successfully improved soned veterans who eat tech manuals for 

employee performance by structuring their health plans to breakfast without salt. You (and |) are 


pretty far out on the latter end of the spec- 


қ : : trum. Do not assume that because you 
Learn more. For an informative booklet, write: write for a living and are farsighted that 


The American Mental Health Fund, P.O. Box 17700, the whol ill the light 
Washington, D.C. 20041. Or call toll free: 1-800-433-5959. оо cet ames Qr V 
In Illinois, call: 1-800-826-2336. Weapons. 

Р -— В The availability of m roduced books 
Learn to see the sickness. Learning is the key to healing. did not E latin or CERCHI Greek. 


THE AMERICAN MENTAL HEALTH FUND М Until new and commercially innovative 
КІ 


include long and short term treatment. 
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CHAOS MANOR MAIL 


software is written for the CP/M environ- 
ment, nothing can save CP/M! 

CHARLES H. PORTER 

Bothwell, WA 


Well, we've had the other view too. . . 
I'm sure you're right, CP/M will slowly 
vanish: but it will be useful for a long time 
anyway, and some will continue to love 
it.—Jerry 


Dear Jerry. 

| own two Radio Shack TRS-80s. a Model 
4D and a 4P. Recently, | acquired a CP/M 
2.2 operating system for them, so | could 
run KAMAS and OutThink, by 
KAMASOFT. Previously | used Radio 
Shacks TRSDOS 6.2 exclusively. and І have 
a substantial number of TRSDOS applica- 
tions. 

| must comment that CP/M as an oper- 
ating system reeks when compared to my 
TRSDOS 6. | have found it to be very 
hostile to both users and programmers. 
(Perhaps I'm biased because TRSDOS lets 
me take more control of my hardware.) | 
know of ZCPR3, but this still doesn't stack 
up to TRSDOS. | know what you're think- 
ing—TRASHDOS! The Model 4 seems to 
have inherited this reputation from 
Models 1 and Ill—undeservedly. I'll add. 
TRSDOS 6 was written by Logical Systems, 
unlike versions 1 and 2, which were rather 
poorly done by Radio Shack. TRSDOS 6 
compares quite favorably with anything 
else, including MS-DOS. Logical Systems 
has even published the commented 
source code to it. You'll never see Micro- 
soft do that! 

Anyway, what's the deal with CP/M these 
days? Can you steer me toward more CP/M 
users groups or newsletters? 

JEFF JOSEPH 
Minot AFB, ND 


і suppose that some day I'll forget 
TRASHDOS and the millions of "zaps" to 
patch it, but it won't be soon. I also 
remember LDOS, which is much better, 
and which, ! gather, became TRSDOS 6. 
Í recall Logical was an easy outfit to deal 
with and I was pretty impressed with 
what they were trying to do; that was in 
the days when I was stili hoping to make 
something of my TRS-80 computer 
(which now gathers dust ín a garage.) 

A good place to start picking up CP/M 
software is from Workman and Associ- 
ates, 12 Marion Ave, Pasadena СА 
91106. 1 haven't heard from the CP/M 
User Group for a while but there are 
several of them still going. Software 
Toolworks [14478 Glorietta Dr., Sherman 
Oaks, CA 91423, (818) 986-4885) also 
publishes low-cost CP/M stuff —jerry Ш 


P.C. Computer Brokers Inc. 
Has Super Values 


PCCB 


Overnight Delivery Available. Call In Your 
Toll FREE Order Today 1-800-245- 4 122 


LX-86 ge 
List *349™ ‘ 
s229% / 
420i ages 
ил 325. 809 ils 


Tandon 20 Meg Hard Care ............................... "398** 
Call for any ather models 
FLOPPY DRIVES & CARDS 
| Mitsubishi, Fujitsu or Matsushta—your choice ........ "gs" 
| Wut ЭШИК .....;..”........® ИШ, Ж... nen 
Call for any other models 
MONITORS & MONITOR CARDS 
Sony RGB Monitor ppt reden 13" Color TV ... 
Samson Amber TTL 


Meer rra e eee ee uh See ee bud 


4448 P тане» 94 PONE PESTES PRORATED PETS 
оа ә ао ы ovis ааа оа Oia айк иаа uo eee ee эЛ CE] 


eee eee eee ee ee каме 


Quadram Quad Color EGA Wistaind |.................ь.. 
NEC multi sync EGA w/etand ............................ 
Hercules Graphics Card ........ .......................... 
Hercules Compatible Card .................................. 58% 


SOPHO ERPS FORE HOSE втатррееенетте Рене е 


жезл +з жже з жоба 44 жа зо алазы» е жазы 


Call In Your < 
Toll Free Order 
Today 1-800-245-4122 _ 


Call for any other modems 
RAM CHIPS & MATH COPROCESSORS 
БаК НАМ CIE ......................................... * .88 Еа. 
| 256K RAM r: ЁС Кот T EEEE ES, *2** Ea. 
| 8087 Math Coprocessor ................................ “438” 
80287 Math Coprodilsor NI ssi езе "289'* 
| Call for any other chips 
SOFTWARE 
| Call for best prices on all software foc MS DOS 
lous 128 3 
Word 


List #99500 = 


5549%% ~ = 
LG-2500 4 | 


List 1595% 
54 089** = 
DX-35 "649% 


The Most ESSENTIAL CARD 
For b es T ITY | 


B outlet w/B ft. cord .......................................... 44"! 
Dust covers for әй models .................................. CALL 
DISKS 05/00 Box of 10 w/purchase ...................... 6% 
Call for any other accessories 

PRINTERS IN STOCK NOW. CALL FOR PRICES. 


| e NEC 3550 • Toshiba P321 «БМ Pro Pnnter 
| » Okidata 192P • Okidata 2410P » Panasonic КХР 1092 
* Panasonic KXP 1592 


Bus Extender Board Рог Е 


# Warranty 
» Save Up w $70.00 


ә Ram Dat 
e | yr METE 
Brand New 


These Prices Good For Mail siad F^ nly. Prices Subject To Change Without Noti 


. өтесің Mrhar Brarri 
ш БАПК 

e Rae time clock calendar 
е Pari dpooer 


on 


Add 2.9% For Use Df Vina, М/С & Choice 
Sheree Discover Add 5% For Use of American 


la "TN 
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ater Brokers Inc. 
3879 East 120th Ave., Thornton, CO 
80233 [303 450-6727 


Call Toll FREE 1-800-245-41 22 
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Symphony” is the one software product no business person can afford to be without. Based on 
the ]-2-3° spreadsheet technology, Symphony pulls together five key functions in one program. 
Functions that help a marketing manager work smarter. Give a financial analyst a clearer picture. 
Run an entire company more effectively. 

symphony is designed to stay ahead of your expanding needs. Its five functions can handle a 
wide range of business requirements. But should you have more specialized needs, you can incor- 
porate Lotus? add-in products, or any of the more than 250 applications created by independent 
software developers. 

Symphony. Business software you'll never outgrow, 


Lotus Symphony 
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A complete general-purpose software tool built around the world's leading spreadsheet technology. 


(€ 1986 Lotus Development Corporition 1 


| 2 fat бутпрінну ire registered trademarks af Lotus Development Corporation 
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Toshiba 

321 Parola! & Serial 
341 omla) 

P35? Paratiel & Seriol 
Loser Printer 


PRINTERS 


Brother All Models Save $455 


Anchor Automati on 
Signotman Express | $185 
Practical Peripherols 


Procticol 1200 Baud $124 


4 = eed] opt Le es HAYES COMPUTERS 
remie LE Maxell i425 (Qty 100) $ І Mode в: 
“э 0-25 $469 . SonyMD/2(Qty 100) $63 = Too M РС 1 Drio 256% $1199 
: ИШ ‚ $765 MONITORS neat ARMOdeh Зере Xt | Drive 256К. $1729 
EPSON Amdax All Monitors Sove аламба DoD $155 XT 1 Drive 20 Meg 640K $2189 
All Printer Models Save NEC All Moniton Save Micralink 2400 6349 AT/68 $2849 
Princeton Graphic bavo BOARDS | аты» 444% 
$399 Zenith Ай Modeh favo д жо = 
| VIDEO TERMINALS vaje 4 Portable || 
$729 Qume QVT Green 101 $299 Rompoge AT 3445 La a pese 
91039 wr Amber 101 $314 Rompoge РС $239 PANASONIC 
$959 Wise 30 $299 Mw $139 Business Portner Dual Drive... 8929 
$429 «0 $419 ercu ы $149 Se Partner Dual Orive , 61149 
380% 75 $559 M : 8179 Exec. Pormat Duc! Drive HT 
OKIDATA Mucio 5482 Above Board PC ( 1110) $239 Other models 4$à254—-9 4 ва теа 
All Printer Models lowe eae aes Above Board AT (2010) $329 TOSHIBA 
x ) Above Boord PS/AT (21 10} $369 T- £100 a ек эс at a $129? 
Ponnionic 801 $195 2.29А 5559 = Бышы їл 0. i .. Save 
10911 $259 2.49 Save "uen e hte ini ee en een 
1092 $295 DISK DRIVES Plus Hori Cand 20 Бараба $599 
1592 $409 ютера Bernoulli 10 meg 61195 Quadram TinyTurbo 285 $355 Zenith Computer P cts 
3M $245 Bernoulli 20 meg 81595 iwi jai $329 
2151 $385 Bernoulli 40 $2323 Aapan =н SAVE up to 50% 
STAR MICRONICS SEAGATE Tec Mar Grophas Master $445 a ee 
All Printer Models .......... Save 20 mag w/ Western 1/0 ЕЕЕ s169 PLOTTERS 
KEYBOARDS Epson Hi-40 bows 
Keyfronics 5151 $159 


TRAINING IBM PC AND 1 00% Compat : UTILITIES 

Fight Simulator $28 Copy ИРС , $19 

PC logo, $75 INTEGRATIVE SOFTWARE WORD PROCESSORS 10% .. 148 

Typing Hutrudior $28 Enable 1.1 $319 Leading Edge Word конбо $86 

Typing Тое (il $28 Cromer il база Procestor On Special Norton Litities 3. | san 

М5 Learning DOS $28 Smart Software System $389 Leading Edge W/P Prinhyeorks $36 

LANGUAGES и $avo w/Speli & Moil On Special Sidehkk. . қ 530 

C Compiler (MicrosoH } $249 RAPHICS Lightening . $35 Sidekick (Unprotected) $47 

Fortran Compilar (Microsoft) $195 Chonmover . $199 Microich Word 3.1 $249 Toveling Sidekick . 839 

Lattice C Compiler $236 Diogram Monier $183 Mullimate Advantage .$ave Turbo Prolog І $34 

Macro Assembler [Microsofi) $84 Energraphics 2.0 $269 PFS: Write w/Spell Checker . $76 Sidewoys 3,1 . 934 

Puicol Compiler | Microsoft) $166 In-A: Vision $249 Wordstar лог $162 Supe run $39 

Quick Бос 2 555 Microsoft Buns Mouse Wordstar Pro Pach $233 DATA BASE MANAGEMENT 

Run C interpreter $59 w/PC Рокси 3.0 eka PFS: Professional Write $108 $319 

to кока] w/8087 А e $35 Microsoft Chart ———————— — Comantone $56 

$38 Microsol Serial Mouse $119 Word Perfect (Мег.4.1) $199 dBase П Save 

PROJECT! MANAGEMENT Newitooen $31 Wordstar 2000 + 2.0 $278 ЧВош Ill Phn Save 

Microsoft Project . $219 wi Paint Plus i os Knowledgeman it $249 
Dried Plus Save Click Art Personal Publisher > є PFE: Professionc! Ria $135 

—Ó $209 РС Mouse w/Dr Halo (1 , $99 em SHEETS PFS: File. $75 

COMMUNICATIONS PC Paint w/Movie e = Hor Quicitode 5271 

CompuServe Shorter Kit $19 Prinimaster бок рол $138 

Crontolk XVI 692 Sgnvoser $132 xcd gee ар “> айак 5в2 

MS Асан $139 Ћнбо Grophix Tool Box $38 LATUS Ee am Ce Think Tonk 591 | 

Kleres $33 MONEY MANAGEMENT Supercalc4 ......... $ave T T2 

Remote $92 Dolon & Sense w/Forconi , $94 us R:Base 5000 

Bmartcom It $83 Tot»as Managing Yout Money $ave System Y * вэ ш eetset’ Са!! | 


ТигЬо РС/ХТ 


Мата * Floppy Drive 


135 Watt Power Supply, 5846 Case, AT Style Kayboord 
Ъ 6 Expamiao Slots 


В MHE Clock Speed. (Keyboard 


shipping hwo weeks 
Inquiry 321 for MS DOS Products. Inquiry 322 for all others. 


Product shipped in factory cartons with manufocturer's warranty. Please add $10.00 per order 
for UPS shipping. Prices & availability subjecl to change wilhout notice. Send cashier's check or money order 


Turbo PC/XT w/256K & 1 Drive Г 
Turbo PC/XT w/640K £ 1 Drive $499 
Turbo PC/XT w/640K & 2 Drives — $599 
Turbo PC/XT«/640K, 1 Dive & 20MG  . $929 
M5005 3.2W/GW Boic...... ee neresno $ 745 


iMonGrophics Card with Software and Parallel Printer Port, 
Color Cord with Parollal Prini Port. я 
Multifunciion Cond мой 
Amber Monitor w/Swivel TH 
Color Moris (RGB) 

Sega Enhanced Grapma Card 
VO Card (Serigi/Parattel) 

1/0 Gard (Запа Сос Colendor) 
L3] 5! Clone Keyboard. 


ail other checks will delay 


BIX is the BYTE Information Exchange, BYTE's full-time computer 
conferencing system. The messages shown in this section are only a 
small sample of the thousands of messages posted on BIX each 
month. This month, Best of BIX features messages from the Amiga, 
Atari ST, ІВМ PC, Macintosh, Apple 11, and Graphic Display con- 
ferences. For information on joining BIX, see the advertisement on 
page 320. 


IGA 


The Amiga window begins with a question on how to rescue a disk 
that suddenly reads “unvalidated.” Next is a discussion of a possible 
bug in the Trackdisk routine. Finally, there is a look at the possibilities 
within the Resident command. 


UNVALIDATED DISK PROBLEMS 


omiga/main #4488, from greggw (Gregg Williams, Senior 


Technical Editor, BYTE) 


Help! During a normal disk access, something went wrong 
and now I have ап unvolidoted disk, which AmigaDOS 
won't recognize in any way. This is not the first time 
this has hoppened. I thought the file structure was 
robust enough to recover from such things. I've lost 
8B8K of data! 


Are there any programs or techniques to repair a 
disk that's been declared "not validated"? Surely 
AmigoDOS is not this fragile? Any help would be 
appreclated. Thonks. 


(FYl--I was trying to "chop" a downloaded file using 
'fixobj', which reads the file and writes to a new one. 
The disk was less than half full.) 


--greggw 


amiga/maln $4489, from inoland (Leslie Noland) 
a comment to message 4488 


There is a program called Disksolvage (some places 
shortened to Disksaiv) that can rescue much, if not 
ali, of your data. I believe It is in Listings, but if 
it isn't, BIXmail me ond I'll put о copy up there, 


It isn't o perfect program — sometimes it seems to 
recover data from past versions of a file and [Include 
those in the new fife. or something like that. That's 
not too critical in a text file, but it could probably 
mess up an object file pretty badly. But it usually 
does a pretty good job. 


There is on old Metacomco program (the nome of which 
escapes me ot the moment) that allows one to manually 
rescue the disk, but thot is an abhorrent tosk. It's 
rumored that they've produced a new program, called 
DiskDoctor, which may well work better thon Disksalvage 
but it is probably only avaitable to developers. 


The big question is why your disk failed to begin 
with. The only disks I've ever troshed myself were ones 
1 popped out of the disk drive before it had finished 
writing to the disk. I've heard of Marouder (at least 
early versions) being copoble of trashing a disk - but 
that obviously isn't your probiem. If you aren't being 
a bit too quick to pop the disks from the drive, and 
you're consistentiy getting this problem, you may wont 
to have your drive checked. 

~ Les Noland 


amt ga/moin #4499, from Jim kent (Jim Kent) 
a comment to message 4489 
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Software crashes during a write can also do this. It 

hoppened to my hord disk the other day in fact. But I 
still don't know if 1% was AmigoDOS or Aztec, or ... 

something else. 


amiga/main #4491, from cheath (Charlie Heath) 
o comment to message 4490 


But odds are pretty good it was AmigaDOS, one жау or 
another. I'd guess that 98% of disk crashes are caused 
by AmIgaDOS, or perhaps Intuition in interaction with 
AmigaDOS. Argghhh. 


amiga/moin $4492, from rsimonsen (Redmond Simonsen) 
a comment to messoge 4491 
Does this mean that no matter what one does nor how 
skilled one is (editors, programmers, designers) that 
AmmoDOS [AmigoDOS] blows you away eventually If you put 
а disk in its poth? 

£eowwwwhhhhhh ! 


--Redmond 


amlgo/main $4495, from cheath 
a comment to message 4492 


Well, I'd qualify that by saying I just got bit (had a 
disk get zopped). So I'm not in o particularly 
forgiving mood re: AmigaDOS. My disk got zapped after 
reading a file into ТхЕд. The disk was still spinning, 
I brought up an Open requester, ond ebang*. Suffice it 
to say I am fairly familiar with the code being 
executad and there is nothing I could have done using 
published specs (and probably nothing I could hove 
done, period) to avoid o disk crash. Most likely there 
is something happening at interrupt level which kills 
either Trackdisk ог Атіаа005. 


amigs/main 44494, from cheath 
о comment to messoge 4493 


Also qualify that by two factors: 
t} I was using V1.1 of 005. 
2) I have an old machine. 


omlga/main #4496, from jim kent 
a comment to messoge 4493 


I know I just WON'T have any other processes going 
while I'm complling/linking anymore, ‘cause this makes 
disaster happen about 10 times os often. Shouldn't be 
memory either, ‘cause my fovorite was to run my little 
itty bitty terminal program on BIX while compiling. Now 
I use the ST to communicate white programming on the 
Amiga and vice versa. Oh well, you're all quite tired 
of my AmigaDOS flames even if most of them are true. 


amiga/main #4498, from althoff (Thomas Althoff) 
а comment to message 4496 


When I reboot the system, I hove a hobit of typing the 
date, time, and a program name just as soon as the 
window Is ready to toke text. I just typed Мопх'ѕ DB 
and, as the drives were churning (20 meg MAS20 and 
OF8:), got “ОНО: пої validated.” After about 38 seconds 
of hord disk actívity, everything seemed normal again. 
Next time I say anything about disk problems, I'm going 
ta "knock on wood"! 


(continued) 
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A BUG IN TRACKDISK 
aniga/softw.devipmt #2541, from sjones (Scott Jones) 


There seems to be a bug with the IOTDF INOEXSYNC flag 
not working for ЕТО, RAWREADs from the Trackdisk device. 
I have been able to read in a track, but the track Is 
read in starting at a random location. The flog doesn't 
seem to do anything at cll. The way I understand it, іп 
a synchronized read, the buffer should be filled tn 
with undecoded data starting somewhere in the pre-index 
дор (before the software index address mark). I've been 
able to find and decode the index address mark, the 
sector I.D. fields, and the dota fieids from оп ІВМ- 
formot disk (it's not ot all the зоте as Aalga 
formot...), but the buffer is filled with dota atarting 
іп o rondom location їп the track (not sync'd to 
onything, opparentiy!). Can ony insiders at Commodore- 
Amigo shed some light on this? (I om a registered 
developer - with 1.2 beto 4 воѓ (моге, (Where's my beta 
77?)) Is thls just o bug in beta 47 Thanks! 

Scott Jones 


amiga/softw.devipmt #2543, from jdow (Joanne Dow) 
a comment to message 2541 


This ts normol with oll row track reads. The sync has o 
several-byte slop in it due to interrupt service tine 
lags and sweep time ond some other factors. Commodore- 
Amiga can account for all but 3 microseconds of it, 
they think (ot !east that’s whot the docs soy). 

€^ “> 


amiga/softw.devipmt $2544, from sjones 
о comment to message 2543 


There Is much more thon o "several-byte slop.” I 
hoven't been able to see any difference between using 
and not using the IOTDF..INDEXSYNC flog. The slop is 
often 1/2 to 3/4 of о track. Thot Is NOT 3 micro- 
seconds! (More like 1500 microseconds!) This is NOT 
sync'd, This is a bug. [Please C-A, if you haven't 
fixed this, fix it before you go ROM wild.] 

Scott 


amiga/softw.devipat #2545, from jdow 
а comment to messoge 2544 


AC/FORTRAN ™ 


Mainframe quali. full kawe ANSI FORTRAN 77 d 
ишш ина. Debugger, Linker. Lihrary Manager, 
Милте libran. IEEE owth, діні С interface: Supports 
Complex number, Virtual ars. Overlays and [ynanik 
Linking Not capy pentecteed Аза гил. 5295 Turba 

Amiga тоғына abo available 


AC/ BASIC "^ - coming Soon | 


Frm the aithars of Microsoft BASIC compiler for 
Мән, comes A HANK: for the Amiga Comparing 


HP 150 
HP 1000 
HP 3000 


compiler in the Amiga BASIC interpret has more 
kanmo und inchtules а Debugger, uxlinks BLOCK IF, 
CASE sateen. and STATIC Малта! extends and 
смали up to SOx (дег AC HASIE is the new НАМЕ. 
Tefetetice for MUAH hase] pendant computers Nol стра 
prokata $245 | 


бЕК 
West Gerrnany 


Teleplione orders чанса Phone 


abs 


Scientific, Engineering Software 
4208 N Waodwanl, Royal Oak. МІ 48077. 05152 789771 


Ana Пето vd Commedere Ange 
Малый rradentark of Малый Carp 


US Distributor: 


Inquiry 2 inquiry 146 


ЕЕЕ MEMORIES 
ADD-IN BOARDS 


PIN-FOR-PIN COMPATIBLE 
| EASY INSTALLATION 


Amandastr. БО, 2000 Hamburg б 


(40) 4301051 
Dealers are invited 


HyPaint Technology [215] 525-0323 


Perhaps the TD, RAWREAD is the correct one to use with 
the INOEXSYNC request. The slop should be onywhere from 
а minimum of obout 135 to 200 microseconds. 55 is 
software-Interrupt service, 66 is one horizontal [Ine 
as reads and writes ore sync'd to this, and the last is 
the partial scan line to achieve the scan-line sync. 
This leaves 15 microseconds unaccounted 

for, unfortunately. 


Oh ~ you are using IOTDF?? The flag їз 
IOTDB, INDEXSYNC. I wonder how the IOTDF got by the 
comp! ler? 
<> 


amlga/softw.devipat 42546, from sjones 
a comment to message 2545 


Sorry, but IOTDF INDEXSYNC should be the right one, Ав 
wIth all other flags used in the ROM Kernel, there are 
2 defines, one to define the bit POSITION (IOTD8 , or 
MEMB, ) and another to use to actually test or set the 
bit flag (IOTOF_, or MEMF, ). This is а stondord 
convention thot Commodore-Amiga hos followed in all of 
the include .h and .i files. Sorry, Joanne - this Is 
still a bug! 

Scott 


ami go/softw.devipmt #2547, from jdow 
о comment to message 2546 


Let's check your value for IOTDB. INDEXSYNC. (I agree 
re: IOTDB/IOTDF convention ~ wos grasping ot straws and 
have head cold mashing my ability to think clearly.) My 
includes hove IOTDB, INDEXSYNC os 4 ond the "F" as 
(1««4). Let me check the .i file for funsies.... Tt 
agrees. Make sure your version agrees. Álso, are you 
applying it to IO FLAGS field? Refresh me which version 
of the Kicketort, Workbench, ond includes you ore 
using, please. (I wonder if onyone ot Commodore-Amigo 
is having fun watching me semi-flounder here?) 

«^ “> 


anigo/softw.devipmt 42548, from snow (Vic Wagner) 
a comment to messoge 2547 


Recently I found out from a nice person named Bob 
Burnes (who used to work for Comnodore-Amiga) obout 
(continued) 
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The American 
Success Story: 


pon a time, America lead the world in innovation, 
й engineering, and manufacturing with names like 
ird, and Bell... 


l $1125 


] | ^t 
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CLUB АТ inc. Model 1800 out-berforms tbe foreign AT-Compatible machines with... 


PRICE... QUALITY...PERFORMANCE 


* Made in U.S.A. Features: 
* A reputable manufacturer * 6/8/10 MHZ, selectable with 8 MHZ CPU 
* Service in U.S.A. * 10MHz gene an onm 
| *1MBofi tuit st 
К; the € ре ui of Intel parts “2/0 a ba de^ Me еле is 
bours burn- * 1.2 MB floppy disk drive 
* Same day shipping * 195 watt power supply, 110V/220V switchable 
* Touch-type keyboard 
; * Fully compatible BIOS (written in USA.) 
10 MHz, zero шай state - 
SI Rating 11.7 (version 3.00) $ 1 4 '05 і 2 с кереді, "rin manual with binder 


CL UB A Т Dealers and Corporate inquires ате welcome 
INC. See pages 56 апа 57. 
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Inquiry 377 


At only $975, no electrical engineer 
can afford to be without this end-to-end 
circuit design, simulation and PCB layout tool. 

You can pay up to 15 times more and still not get all the features 
olfered by EE Designer— Schematic Capture. , . Circuit Simulation... 
PCB Layout. 30 day money back 
guarantee. Full purchase price ШГ Б seem ea 
refunded if not completely satisfied. 
Call 1-800-225-5559 today to order 


! 
your package. Bank cards welcome. 1284 Geneva Drive 


Sunnyvale, СА 94089 


IBM PC AT performance! 
PCir price! 


+ AMPRO LITTLE BOARD!/186 
«BMh2 16 Bit 80186 CPU 
"Б12К RAM— No Wail-States 
«2 Serial Ports 50-38.4K Baud 
sParalle! Printer Por 
«4 Drive Mini/Micro Floppy Controller 
«SCS! Bus Hard Disk tnterface 
"005 Compatible ROM-BIOS 
*Boots PC DOS 2.x, 3.x 

Compuler Board Assembled 8 Tested w/Tech Manual & DOS Utilities . $489. 


x MS DOS 3.2 & GW BASIC . ko жой А 589. 
x ORI CONCURRENT DOS 4.1 Mulli-User O/S DA = . $319. 


ж512К EXPANSION BOARD (1Mb Total) 8087 Socket, Clock, 2 Channel RS232/422, 
. from $149. 


5.75" x 7.75" 


Buffered Expansion Bus & More. , . . erede 
* AMPRO LITTLE BOARD (Z80) same as 80186 Board bul 280А CPU, 64K RAM, 16K 


EPROM, CPM 2.2, ZCPR3 А Manuals $239. With SCSI Hard Disk interlace $279. 
X ENCLOSURES w/POWER SUPPLY. ... ae from $99. 
5,25" DS 360K FLOPPY DRIVE A $99. 
73,5" DS 720K MICRO FLOPPY DRIVE ,, .. , $139. 

“ MEBEC OWL 10Mb SAS) DRIVE w/Buill-In Controller $449. 
‘ SEAGATE ST225N 20Mb SCSI Low Power Va HI Drive... 4 $599. 
:WYSE & KIMTRON TERMINALS ... ч. cd +e a4 от $395. 
Complete technical support. Complete sysiems available. Write or call for more 
information. Most orders shipped same day. 
VISA, Mastercard, Money Order, COD. Checks allow lwo weeks. Purchase Orders 
welcome. Prices FOB Buffalo Grove, IL. 


BIX 


this IOTDF_INDEXSYNC probiem. It seems thot DoIO is 
really the culprit. It clears some flags. What you 
gotta do is 


BeginIO/WaitlIO 
It works fine for me on both the 3.5 ond 5.25 disks. 


THE RESIDENT COMMAND 
amiga/softw.devipmt #2411, from cheoth 


Hos onybody tried using the Resident command in v1.27? 
It is supposed to work with all the AmigaDOS CLI-type 
commands - but should also work with апу programs that 
adhere to a couple of rules ~ 


1) Code segment should not be modified. 
2) Data segment must be addressed by relotive 
addressing. 


Apparentiy, it is possible to do this with Manx- 
compiled programs, at least most of ‘em. Hos anybody 
tried this? (Also, it would work with Lattice progroms 
if their new linker will support relative addressing - 
which Alink doesn't.) 


amiga/softw.devipmt #2413, from w.volkaegis (William 
Volk, Aegis Development Inc.) 
g comment to messoge 2411 


Does Resident moke the program stay in memory? This 
could be GREAT! 


amiga/softw.devipmt #2414, from cheath 
a commant to message 2413 


Resident loads the program into memory and then allows 
multiple invocations of the progrom to use the same 
code. So even if you run the program multiple times it 
only needs one copy to be loaded. 


amiga/softw.devipmt #2428, from jgoodnow (Jim Goodnow, 
Manx Software Systems) 
а comment to message 2414 


Bad news for the Resident hopefuls! The Resident 
command seems to work okay on Aztec-compiled programs. 
However, the CLI-resident version of the CLI doesn't 
moke a copy of initialized data segments, This means 
that programs share both CODE and DATA. This means that 
if I have ony initialized dota that later gets changed, 
the next tíme you run it you get the lost value before 
exiting. 


Even worse, two invocations wili use the same 
variables. 


On the bright side, this is fixable in two ways. 
First, 1 can have some special stort-up and exit code 
that allocates some memory ond copies the data. Even 
better would be if I could know thot the progrom is 
resident and, if so, only do the сору. The second way 
is to use a CLI replacement that 15 smart enough to 
make а copy of the data. Question: Doesn't BCPL have 
initialized dato? Or does it always make a copy before 


using?? (Stay tuned to this stotion....) 


oalga/softw.devipmt #2443, from tkIng (Tim King, 
Metacomco) 
a comment to measage 2428 


Let me explain what Resident does. It simply loads your 
program into memory using LoadSeg and then the Resident 
CLI uses that copy if it can find one in memory. If you 
write code that is both reentrant and reusoble, then 


{BM PC AT. PCs. PC DOS are trademarks ol Interna tonal Busavess Machenes Corporation. Little Board is а trademark of 
Ampo Computers, Inc Concurrent DOS rs a trademark of Digital Research, inc 


DISKS PLUS, INC. » 356 Lexington Drive е Buffalo Grove, IL 60089-2312 
(312) 537-7888 * TLX: 650 249 2139 MCI UW. 
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Microcompanars 
and Accessones 


(continued) 


Inquiry [15 
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COMPU-BRUSH™ EGA/CGA GRAPHICS CONTEST 
American MOUS? .. FREE SOFTWARE! 


Introducing Compu-Brush—an electronic paintbrush 
program which allows you to capture any graphic screen 
of another program to enhance its presentation with a 
variety of colors, text styles and fonts. Create your own 
library of frequently used graphics and save it with the 
SMALL command using 5096 to 9096 less disk storage 
space. Additionally, you may develop a computerized 
"slide presentation" for a professional and effective 
demonstration. 


e| v i JJ 
КҮ 


Compu-Brush will be included in every American com- 
puter system or other American hardware products, 
including the American Mouse—FREE! 


$35,000 IN CASH AND PRIZES! Create a design using 
the "I ¥ American" slogan with your Compu-Brush 
software and you could win a grand prize of $2,000 
and an American 286-A (AT compatible) Perfect System 
with a color monitor. Other prizes include American 


"ms 
iene 


xn (ІВМ AT/XT® compatible) systems with color monitors. 
TWO CHANCES TO WIN 
eru suf aem SER DOUBLE YOUR CHANCES! Phase One of the “I Y 
000 + E 
PERFECT SYSTEM WITH MONITOR American" graphics contest concludes at Comdex / 


Spring '87 in April. Keep the creative flow going and 
enter Phase Two of the "I V American" contest to con- 
clude at Сотдех/ Fall '87 in November. 


Look for specially marked packages of American sys- 
tems and American hardware products and create 
winning graphics with your FREE Compu-Brush! 
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American 


COMPUTER & PERIPHERAL, INC. 


Corporate Office: 2720 Croddy Way, Santa Ana, CA 92704 USA 

Tel: (714) 545-2004 е Fax: (714) 545-2146 е TELEX: 3710523 AMERICAN 
Northeastern Office: 830 Busch Court, Columbus, OH 43229 USA 

Tel: (614) 846-5433 * Fax: (614) 846-7656 

Contest rules and entry forma fram АСАР. 
Deadlines for reogipt of entries are Apr? 1, 1807 for Phase One and November 1, 1887 for Phase ‘Two, 

Void where prohibited, licensed or texed by idw. 

* GN AT and XT are registered tradernarks of ininrnational Business Machines Corporation. 

"On a American 88 and 266, Eflective October 1, 1986. Subject to Intelogíc Trace geographic restrictions and regulations, 


Inquiry 23 for End-Users. inquiry 24 for DEALERS ONLY. 


Why Electronic Arts is Committed to the Amiga, Part II 


THE CLASS OF ’86 


Last year, we challenged our 
best software artists with the 
audio-visual horsepower of the 


Amiga. They responded. 


DeluxePaint is now the 
standard in personal computer 
graphics. DeluxeVideo is mak- 
ing “desktop video” a reality. 
Marble Madness is the first 
arcade game you can take home 


in your shirt pocket. 


And thats just the beginning. 


Brian Fargo 

The Bard’s Tale 

The best new dungeon fantasy of 1986, 
impressively redesigned for the Amiga. See 
how ugly an ogre can be. 


R. J. Mical (seated) 

Co-designer of the Amiga has a top-secret 
game in the works. Can he really make the 
Amiga stand on its head? 


Glenn Tenney 

Adventure Construction Set 
Build your own adventures. Or let the 
computer make them. Or play the nine 
built in. 


Larry Reed 

Marble Madness 

Race marbles through wildly-colored 3-D 
mazes. Amaze your friends. 


Rick Koenig (seated) 4 
Grand Prix 

See pixels Йу at 250 mph. Hear the turbos 
whine, Taunt tailgaters in your rear-view 
mirror. 


Damon Slye 

Arcticfox 

Tanks at war. Arctic storms with ligi 
ning. 3-D smart opponents. Rumble 


Eddie Dombrower (seated) 
Earl Weaver Baseball 

The crack of the bat. The voice of th« 
The seams on the ball. 


Moses Ma 
Next generation typing instruction. F 
artificial intelligence gives your finge 
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|, Rosenberg Dan Silva Mike Wallace Adventure Conatrucsion бес, Arcticfox, The Bard's 
uxeP rint DeluxePaint Il Return to Atlantis Tale, DeluxeMusic, DeluxePaint, DeluxePrint, 
all-color greeting cards, stationery, A feast for the eyes. With perspective, pattern А 3-D undersea “interactive movie." eme bs : e iur ir a 
dars, and more. What you see is what fill, stencil, anti-aliasing and much more. Water-tight animation. marks of Electronic Arts. Amiga Is a trademark 
vint. of Commedare-Amiga, Inc. Marble Madness is n 
Tom Casey (seated, without Anne Westfall, Jon Freeman registered trademark of Atari Games Corporation 
1 MacMillan (seated) co-designer Mike Posehn) Archon II: Adept ak i im oie | 
uxeMusic DeluxeVideo An action-strategy classic. With panning сай 800-562-1112). For a complete product 
‘op music publishing. From keyboard Special effects. Slide shows. Animatics. hi-fi stereo. catalog, send 504 and а stamped telf-sddressed 
el music in minutes. Rack videos. The sky's the limit. 42-ы E mon b aem. ci 
Bob Campbell Thanks for 4р support. 
Instant Music 2 


Jam with digitized instruments. All music, =E 
ELECTRONIC ARTS" 


Inquiry 122 for End-Users. 
Inquiry 123 for DEALERS ONLY. 


BIX 


this works fina (BCPL does this, which is why it 
works). If you are writing in C, then you must use PC- 
relative addressing and use a stortup sequence that 
allocates a memory area for your BSS; you must not use 
any static initialized data because that makes your 
code nonreusable. Local variables are allocated on the 
stack; you get one of these for each invocation. If you 
don*t use any global dato then your code is OK; 
atherwise, you must use a compiler that can handle PC- 
relative addressing. [There is a big problem here in 
that the current version of Alink does not cope with 
the Xref(A5)-style of addressing so that Lattice users, 
ot leost, cannot use the two options that cause the 
compiler to produce position-independent code.] 


If you think the problem through you will realize 
thot simply copying the data orea will, of course, not 
work becouse there are essentially: absolute references 
in the code (created by the relocating of the code) to 
areas within the data segments. And altering these 
would mean that the code could stil! be used by only 
one user at a time, 


The entire area of producing pure code on a 68K is 
complex; some systems (e.g., 05-9) require that all 
programs are position-independent, which I find very 
hard to take becouse the XXX(An) addressing mode limits 
one to 64K address bounds, which sounds a little too 
much like the dreaded 808х far me. 


amigo/sof tw.devipmt 42451, from Jgoodnow 
а comment to message 2445 


Unfortunately, very few serious progroms that do 
anything with windows or graphics can get by without 
some initialtzed data structures, That's what Crunch's 
gadget editor is all about. 


amiga/softw.devipmt #2455, from inoland 
о comment to message 2451 


Though I know this is messy ot best: How about if the 
initialized data were stored as a separate file, loaded 
by the program with LoodSeg and addressed vio pointer 
de-reference. It's an owful way of doing things because 
1+ throws any cancept of data hiding completely out the 
window, requires cooperation amongst oll progrommers on 
a project to a degree that goes beyond what is 
reasonable, and requires the programmers and compiler 
to perform a function that ought be performed by the 
linker and loader. It would, however, enable one to 
write code that could be used with the resident feature 
and, hence, would be much more valuable to the user. 
Just a thought. 

- Les Noland 


amigo/sof tw.devipmt #2458, from jdow 
a comment to message 2455 


Lattice is experimenting with residency using standord 
Amigo mathods. Perhaps some day soon. (BLINK seems to 
perhaps handle the necessary linking formats.) 

<*> 


amigo/sof tw.devipmt $2476, from Jmackraz (Jim Mockroz, 


Commodore-Amiga, Inc.) 


Q comment to messoge 2451 


Question: If you don’t | change, your initialized data, 
Isn't it OK to use it by multiple invocations? 
Intuition has о reference copy of each system godget, 
which it copies to а dynamically allocated gadget when 
it creates a window/screen. The only big-time reason 
for initialized data in Intuition users is probobly 
image planes, and copying them to dynamically allocated 
chip-mem isn*t all bad (unless their size is too large 


to duplicate). I think you can share image даға that 
isn’t going to change. 
ramble romble ... 


onigo/softw.devipmt 42460, from afínkel (Andy Finkel, 
Commodore) 
a comment to message 2443 


Actually, one user at o time is fine» for compilers 
ond editors, ond...(the stuff you've been putting in 
your RAMdisks). Not keeping two copies oround (one in 
RAMdisk, and one executing) is a win by Itself (ot 
feast for me!). So only the static data has to go, 
right? 

ondy 


This month's look at the Atari ST conference begins with a thread of 
double-buffered animation techniques. The section continues with a 
question on controlling the RS-232 (serial) port and concludes with a 
comparison of graphics techniques for the Atari 8-bit and 16-bit 
computers. 


DOUBLE-BUFFERING TECHNIQUES 
atoarít.st/tech 706, from jimkent (Jim Kent) 


I was running some double-buffered animations on the 
ST, switching screens with Setscreen. Тһів seemed to 
work pretty well except for a glitch that happened 
every minute or two, I wanted to clear this up without 
resorting to a walt for vertical blank, which could 
slow down the frame rate quite a blt. Well, if you make 
the high-order word of the start address the same for 
both screens (both screens in same 64K block of memory) 
then you don't get the glitch, which is apparently from 
the video register being half-updated when it latches. 
I had to shuffle around my memory management, but It 
seems to work, and no waits! 


atari.st/tech 4720, from cheath (Chorlie Heath) 
a comment to message 706 


Ah, good idea. So you just store the low word? 


otari.st/tech #732, from ]im_kent 
d comment to messoge 720 


Actually, I still call Setscreen, but if you were 
talking to the chip yourself you'd just store the low 
word. 


atari.st/tech #748, from mmallett (Mork E. Mallett) 
a comment to message 732 


Does the ST hove memory reserved for an alternate 
screen buffer? The Abacus documentation sort of implies 
that it does, bacause its examples show default voluas 
for а current and оп alternate page. If not (Jim), how 
did you go about allocating two 32K chunks of memory 
that were both within the same 64K block, and not waste 
some memory? 


atori.st/tech #744, from (іт kent 
а comment to message 748 


As far as I know, the ST doesn't have a reserved second 
screen. What do I do? Well, there оге some routines I 
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PROBLEM: The more experience your hard disk has, 
the harder it has to work. 


THE SOFTLOGIC SOLUTION: Disk Optimizer 


Your hard disk will run faster when it's 


not chasing around after files 


Remember the old days when your hard 


drive was new? Remember that smooth, fast, _ 


slick performance? Those quick retrievals, 
rapid saves, lightning-like database sorts? 


Well ever since, DOS has been doing its 124 


best to slow your hard drive down. Not 
by slowing down the motor, but by 
breaking your files up into pieces. 
Storing different chunks in different 
laces. Data files, programs, over- 

[ays and batches that started out Æ 
in one seamless piece are now %; 
scattered all over. 

Loading is slower. 
Sorting is slower. 
Retrieving, backing-up. 
Everything takes longer because 
your disk м to work harder. 

Problem is, its something that happens so 
gradually you may not notice che сепсе. 
Ac least, not until you see the dramatic 


improvement after using Disk Optimizer. 


File fragmentation—It’s a problem 
you can see. 


100% 50% on 


Watch your hard drive the next time it 
reads or writes a file. Each "blip" of the LED 
means the drive-head is moving to another 
place on the disk—either to pick up or lay 
down another chunk of data. 

And the truth is, head movement takes 
time, Far more time than actual reading and 
writing. What's worse, all this head move- 
ment causes extra wear and tear that can 
shorten the life of your drive. 


Disk Optimizer— Tunes up your disk 
by cleaning up your files. 


Disk Optimizer works by finding all the 


scattered pieces of your files and putting them 


inquiry 329 


PERCENT FRAGMENTATION 


back together where they belong. Next time 
your drive reads it, theres just one place 


own your hard drive, the more you come to 
depend on it. But the longer you wait to get 


to look. Disk Optimizer, the less performance you'll 
Р And НЕ гага ux often have. 
ramatic. Reading and writing Р i 
tirnes may be cut by as much as ред гере pere. 
two thirds. Database sorts that es ЗОНА sg compe 


Before you optimize, you'll probably 

The more rii rous fter per ће oaser | want to analyze. So Disk 
shows you, in percentages, how much 

fragmentation has taken place—on the 


entire disk, in individual 
directories, or for groups of 
files you specify using global 
or wildcard names. 

Plus, theres built-in data 
security that lets you-assign 
passwords to as many files or 
file groups as you want. 

And the File Peeker gives 
you an inside look at the 
structure of files. It’s a great 
way for non-programmers to 
learn more about computers, 
and a powerful tool for 
professionals who want to 
analyze the contents of their 
disks 


Get your hard drive back 
in shape—at a special 
low price. 


When you think about it, 
it’s simple. The longer you 


used to take hundreds of head 
moves now proceed quickly and 
efficiently. And since head move- 
ment is now at an absolute mini- 
mum, your disk drive will lead 
a longer, more productive life. Take 


Analyze, scrutinize, optimize. 


Optimizer 


Now, as a special holiday bonus, you can 
get another SoftLogic Solutions product free 
when you buy Disk Optimizer and Software 
Carousel - the software that lets you keep 
up to ten programs loaded and ready to run. 
ur choice of either Cubit or 
DoubleDOS. 

See the coupon below for details. But 
don't wait. This offer expires December 31, 
1986. SoftLogic Solutions products are 
available at your software desee Orb 
calling SoftLogic Solutions ac 800-272-9900 
(603-627-9900 in New Hampshire). 


144444444442442444444444444424444 


Free Holiday Offer! 


| | 
| Buy Disk Optimizer and Software des and pet your choice | 
of either Cubit- the software that packs more data onto less disk 
space - or DoubleDOS - the software thar lets you and your com- 
| puter work on two different tasks at ance. | 
OM [won of purchase for Software Carousel and Disk 
| Optimizer, both registration cards, this coupon, and $5.00 (check | 
or money се: EK shipping and handling ч PS). Offer expires 
с llow up to four weeks for delivery 
| | YES Please send my free copy of LI DoubleDOS O Cubit | 
(сһесіс опе) 


Name 
Address 
De MESSEN. RC RENN 


PONE Solutions, Inc. 
530 Chestnut Street 


530 Chestnut Steet SOFTLOGIC 


(603-627-9900 in NH) SOLUTIONS 


Disk Optimizer 4499 


"ріш $5.00 shipping and ie 
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The PC Tech 
Board Room Presents: 


THE X16B NOW FEATURES B or 10 MHz operation with the 80186 
CPU, 1 Megabyte of memory with no wait states, a real lime clock, 
floppy disk controliar for 4 drives - 360K/720K/1.2M. On board op- 
lions: SCS) роп, two serial ports, and B087-2. 

Price Reduced!! 
OEMs Note: Customs boards and ROM BIOS avallable. 


Monochrome system wi 2 floppies, 1 serial port, 135W PS., keyboard, 
mono card wi printer port, mono топИог............, e+ $1,345.00 


THE 4 MEGGER BOARD is new leader in EMS boards. This 2/3 
length card contains 4 megabytes of EMS memory which works with 
Symphony, MS-Windows, and others. It is supplied with a fast 
memory disk driver and works with the X16 or IBM PC/XT 

. Introductory Special!! , 


THE MEMORIES BOARD has four universal byte-wide sockets which 
can accept RAMs, EPROMs, and EEPROMs up 10 256K total. Also 
has optional Hex displays for diagnostics and status. Suggested 
uses are in diskless workstations, natworked systema, diagnostics 
and customization of any РС............... Кебек» аавал $95.00 


More То Coma!!! We also sell systems, drives, power supplies, 
keyboards, etc. Call or write for complete list. 


904 North 6th Street 


New Quark |PC с: 


Computer 


Base model 5.75” x 8” 


Ж „Ошу; $ 3 9 5. 


Quantity discounts avallable 


e IBM рс compatible single board 
computer mounts to 51/4" drive 

e includes Floppy Disk & Color Graphics 
CRT Controllers plus more 


Also includes: Legal BIOS • Boots MSDOS® 3.0 e Printer 
Port е» 2 Serial Ports е 256K RAM « Clock Speed at 4.77 MHz 
e Alphanumerics and Graphics Modes for Color Video 
Controller * Standard IBM® Keyboard Port. 


О tions include: 512K RAM • Piggyback VO channel 
OEM Expansion Board е XT-Compatible Hard Disk SCSI 
Interface • Real Time Clock with battery-Dack-up e Clock 
speed of 9.5 MHz (Twice as fast as a PC) 
The Megatel Quark/PC is for OEM and end user 
аран. that require PC compatibility in а compact 
la board computer. The Quark/PC BIOS will run most IBM 
PC software including Flight Simulator and Lotus®. To meet 
your specifications a set of options let you add memory, 
soeed and X-cempatible hard disk interface Not only does 
it quickly mount to a 51/4” drive, it also comes with floppy disk 
and CRI color graphics controllers — all for just $395. 
To order or enquire call us today. Dealer enquiries welcome Megatel Computer 
Technologies (416) 745-7214 150 Turbine Drive Weston, Ontario MOL 252 
Telex: 065-27453 US, Address: 1051 Clinton 51., Buffalo, N Y. 14206 Distributors: NCS 
Electronics Varese Haly * SES Electonics Nordlingen, Germany * Perdix 
Microhonics Biggin Hill, ЦК, e Microcomputing Ghent, Belgium е Asp 
Microcomputers Melborne, Australia 


ck 0 Ogni trademark and K MEG CO UD, BM, ШАЛ PC and PODOS соға regeret nodi c) 
иттиги! Вилла КАСС шыу Corp Lotus H o тфа trogeroa of usus Diop Corno KDOS с 
negl yrs rosca rari с? Microsol Con 


megatel 
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Customization Welcomed!! 


(612) 345-4555 


Lake City, MN 55041 


Inquiry 217 
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posted In listings - alloc and mfree - that I use for 
my memory management. Basically I use Molloc((long)-1) 
to see how much memory is there. I leave 52K for GEM, 
and malloc the rest of it for myself. Then I play some 
games to extract two screens in the same 64K block out 
of the big continuous chunk Malloc has given me, and 
put what" s left back on my free list. It is a bit of o 
pain 'couse you can't use the start-up screen (in high 
memory) as one of your double buffers. When Deluxe 
Eggbeater ST crashes, it means that GEM thinks the 
screens ore in the middle of the memory thot Megamox 
uses for a stack. Scrolling the stack for a printf 
isn't a good idea. So I have to reboot after crashing 
when I use this memory method. However, now that I've 
got it to work, I went back to the old way for 
development. 


Anyway, if you're very interested I can post the 
source. It is a little kinky, but worth it not to put 
woits into my draw toopi 


atari.et/tech $747, from mmallett 
a comment to message 744 


No, I was just interested in whether you had some 
really elegant way of getting aligned allocated memory. 
I've had to use the same method that you described for 
other things as well. 


atari.st/tech $749, from sgrimm (Steven Grimm) 
о comment to messoge 740 


You can point the screen anywhere on the ST by using 
Setscreen(). Just allocate 32K (I think It hos to be on 
a 512-byte boundary) and away you go! 


atari.st/tech 4770, from jruley (John Ruley) 
а comment to message 749 


Does that work with GEM (і.ө., can you change tha 
screen pointer after GEM storts)? 


atari.st/tech $777, from Jim kent 
а comment to message 770 


Yep, Setscreen works fine with GEM so long as you don't 
change resolution. 


atari.st/tech $778, from Jruley 
а comment to message 777 


Many thanks, Jim. That may just come in handy! 


atori.st/tech #782, from mmallett 
а comment to message 778 


Does that imply thot you cannot change resolutions in a 
GEM application, programmatically speaking? Why can you 
not do a Setrez, followed by appl init, etc.? What 
happens? Doesn't this seem like a major deficiency? So 
what else is new? 


atori.st/tech #784, from jim kent 
a comment to message 782 


Nope, can't change resolution with GEM obout. It is 
maybe the biggest deficiency іп this machine. 


(continued) 


PROBLEM: There's just no easy way to move from one 
software program to another. 


THESOFTLOGIC SOLUTION: Software Carousel 


Now you can keep up to 10 programs 
loaded and ready to run. 


Hard to believe; but some people are 
happy with just one kind of PC software. 
Wall , this is not a product for them. 

But if youre someone who 
depends on many packages, all 
the time—someone whod use 
several programs at once if you 
could, well now you can. With 


Software Carousel. 
Why call it “Software 
Carousel”? 


In some ways, Software 
Carousel works like the slide 
prea youre used to. You 

ad a handful of pictures, view one at a 
time, then quickly switch to another. A 
simple idea, with powerful possibilities 
for computing. 

Heres how it works. When you start 
Software Carousel, just tell it how much 
memory you have, load your software and 
go to work. 

Need to crunch numbers? Switch to your 
spreadsheet. Need your word processor? 
Don't bother saving your spreadsheet file. 
Just whip over to your document and do 
your work. Snap back to your spreadsheet, 
and it's just like you left it. 

With up to ten different programs at your 
fingertips, you'll have instant access to your 


database, communications, spelling checker, 


spreadsheet, word processor, RAM resident 
utilities, languages, anything you like. 


Reach deep into expanded memory. 


This could be the best reason ever for 
owning an expanded memory card, like the 
Intel Above Board, AST RAMpage, or any 
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: go to work. DoubleDOS. 
running in НАМ. you can Sidekick, Superkey See the coupon below for details. But 
py lg det and Ready. All at the don't wait. This offer expires December 
Test conducted on an ІВМ XT saute tiine. 31, 1986. SoftLogic Solutions prod- 
ucts are available at your software dealer. 
You know what happens if — Or by calling SoftLogic Solutions at 


card compatible with the L/I/M Extended 


Memory Standard. 


Software Carousel puts programs into 
this "high-end" memory for temporary 
storage when they'te not in use. And 
switches them back out when 
you want them. It's fast, effic- 


ient, and easy. 


you try loading two or more RAM resi- 


dent utilíties at once. You 
get crashed keyboards, 
frozen screens, all kinds of 
interference between pro- 
grams fighting for control. 

With Software Carou- 
sel, you can have as many 
accessories and utilities on- 
tap as you want. Just load 
different ones in different 
Carousel partitions. Since 
they cant see each other, 
they can't fight. 


The easy way to 
maximize PC power. 


With all this power, you 
might think Software Car- 
ousel is complicated and 
difficult to use. Not so. Set 
it up once, and it will re- 


member forever. Better still, 


If vou want, Software Car- 
ousel will even use your hard 
drive for swapping. Just allo- 
cate a portion for stotage, and 


Carousel will look for the programs you 
use most often, and optimize them for 
the quickest access. 


Special holiday offer- 
free* SoftLogic software. 


Asa аа holiday bonus, you can 

et another SoftLogic Solutions product 
ee when you buy Software Carousel and 

Disk Optimizer- the software that speeds 

up your disk by cleaning up your files. 
‘Take your choice of either Cubit or 


800-272-9900 (603-627-9900 in NH). 


44455545454454A444554444A44444 44444444 


Free Holiday Offer! 


Buy Software Carousel and Disk Optimizer and get your choice | 
of either Cubit- the software that packs more data onto less disk 
space ~ ог DoubleDOS — the software that lets you and your com- | 
р! rly on two different tasks at once. 

wa roof of purchase for Software Carousel and Disk 

err иһ registration cards, this coupon, and $5.00 (check 
or money order) for shipping and handling (UPS). Offer expires 
Dec. 31, 1986. Allow up to four wecks for delivery. | 

YES! Please send my free copy of О DoubleDOS О Cubit 


(check onc) 

Name. 

Address 

City ——— ———— ——— 


SoftLogic Solutions, Inc. 
530 Chestnut Streer 


530 Chesnut Steer SOFTLOGIC 


ЖА; SOLUTIONS 


| 
| € SoftwareCarousel49%. 


L= 
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«ріш $5.00 shipping and wem 
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А OUST OF ALLIANCE RESEANCH CORPORATION 


DeSmet C 


now with 32-Bit Pointer Option 
б” ааа ла SELLE $109 


The editors' choice for fast compilation and execution, Тһе 
price/performance winner in all major C benchmarks since 
1983. Includes Compiler, Assembler, Binder, Librarian, 
Execution Profiler and Full Screen Editor. Supports both disk 
and memory resident Overlays. Contains both 8087 and 


Software floating point support. Full STDIO library. 
Large Case Option............ ЕТ” $50 


Makes a great C Compiler even better. Adds 32-1311 Pointers to 


C88 so you can utilize all of your РС. Groups scalar and static 
data for fast access. Supports the D88 debugger. 


Gain most of the benefits of an interpreter while losing none of 
the run-time speed of the C88 compiler. Display C source and 
variable contents during execution. Set breakpoints by function 
name or line number. Examine and set variables by name using 
C expressions. 


order direct from: 


C Ware Corporation 
505 W. Olive, Suite 767, Sunnyvale, CA 94086 U.S.A. 
(408) 720-9696 — Telex: 358185 
We accept VISA, MasterCard & American Express 


[1 Gold-plated contacts 
С All pins switched 
And now, backed by a 
lifetime warranty. 

Visit your local DATA 
SPEC dealer and see our 
full liné of slim style data 
switch boxes and other 
computer accessories. 


20120 Plummer Street е Р.О. Box 4028 е Chatsworth, 
CA 81313 * (818) 993-1202 
in Japan: Cail Data Spec Japan LTD., Tokyo, Japan, Tel. (03) 774-7741 
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RS-232 HANDSHAKE CONTROL 
atari.st/tech #802, from rchecketts (Rick Checketta) 


How do I control the Atari ST RS-232 handshoke lines 
from an applicotion, notably the RTS line to make the 
modem hang-up, etc.? I hove tried using Giaccess, 
Ongibit, etc., without much success. Con anyone glve me 
а function call that will work? 


atari.st/tech #805, from Jruley 
а comment to message 802 


Use the Rsconf(this,that,the other)... this will let 
you turn handshaking on and off (it has a handshaking 
parameter) and will give you very tight control using 
the MFP registers. Hope thot helps! —- John —- 


atari.st/tech #811, from rchecketts 
а comment to mesaage 805 


J have looked up Rsconf and, while I can eee how to set 
it up to do the handshaking for you, I 61111 cannot see 
how to contro! the lines myself. How, for instance, do 
I turn ОТА оп or off? Thank you in advance, --НіІск-- 


atarí.st/tech #812, from sgrima 
а comment to message 811 


To turn DTR on: 
Of fglbit(Oxffetf); 


and off: 
Ongtbit(@x10); 


You have to jf include «osbind.h», of course. 


8-BiT-TO-ST GRAPHICS 
atari.st/tech #831. from etevesmith (Steve Saith) 


As on ovid fan of the old Atari 8-bit computers and a 
possible future owner of the new, I am particularly 
Interested In the machine's grophics capobllities. I 
know basically that hi-res color is 640x200 with 4 
colors, ond that lo-res has 320x200 with 16 colors, but 
what eise is there? Is апу of the older hardware 
carried over, such os player/missile (sprite) graphics, 
etc.? Is there o 16-bit Antic display processor? How is 
the display memory configured? At a fixed location 
(like IBM) or can it be moved around onywhere In 
memory, like the old 800? 


Please forgive all the ignorant questions, but I'm 
basically a video-game progrommer who's been locked up 
in a Mess-DOS world for the last two years! 


Any insightful comments would be most appreciated. 


atari.st/tech 852, from bwebster (Bruce Webster, 
Consulting Editor, BYTE) 
а comment to message 831 


Steve: 

I'm certainly not the most experienced ST graphics 
programmer (OK, guys, stop snickering), but I can 
probobly give you the basics. No, there is no hordware 
assist (missile graphics, display processor) for 
graphics. There *arex a series of low-level graphics 
routines that you can call, which may save you the 
hossle of writing them yourself. Display memory can be 
configured on any 256-byte boundary and always takes up 
32K, The graphics mapping is an interesting interlace 
approach. For hi-res (640x400x2), sach bit represents 
one pixel on the screen, starting in the upper left 
corner and going across ond down, i.e., the first B6 
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BALANCE OF POWER. 


Introducing the new power іп Al-class personal business computers. The NEC Advanced Personal Computer IV. 
You're the kind of person who's very serious about personal computers. The kind of person who will never settle 
for just a powerful machine. Or just a compatible machine. Because you want them both. You're a Power User. 
And the NEC APC IV™ is the one machine that strikes a perfect balance between compatibility and power. 
Because the APC IV offers both 6 MH2 se arm processing ases "E 
So you can run all the industry standard software. Like Lotus 1-2-3.“ dBase 7 ШТ 
Шт“ Multiplan.™ Windows." You name it. 726 “Ж 
Plus the АРСТУ has the power of NEC behind it. The $10 billion leader 
in computers and communications. So you never have to worry about А PECY 25 
support. The new NEC APC IV. Because sooner or later, you're going to have ‚ Ч | А 
to take it to the limit. For more information, call NEC at 1-800-343-4419 (in | B An ФЬ 
MA 617-264-8635). NEC Information Systems, Inc., Dept. 1610, 1414 ” S ш | WW 
Massachusetts Avenue, Boxborough, МА 01719. NEC Information Systems, Inc. 
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bytes represent the first row. The very first pixel 
(upper left) Is the high-order bit of the first byte. 
For med-res (640x200x4), eoch pair of words represents 
16 pixels; corresponding bits in those two words 
represent pixels. Confused? Well, if the screen is 
located at, say, $78000, then the upper left pixel is 
represented by the high-order bit of the words at 
$78000 ond $78002. Those two bits yield a total of four 
values, which are looked up using a color table. For 
lo-res (320x200x16), groups of four words ore used; the 
upper left pixel is represented by the high-order bits 
of the words ot %78000, $78002, %78004, апа $78906. 
..bruce.. 
(Did I get it right, guys? Huh? Did I? :-) ..bfw..) 


atari.st/tech 855, from jim kent 
a comment to message 851 


Yes, we have no eprites, or no hardware sprites at 
least. There's no real equivalent of the Antic display 
processor. You can set up horizontal blonk interrupts 


ond do some of thot stuff with the processor. Basically. 


the ST is just a real solid 68000 machine with 16 
colors out of 512. 


The display memory can be put on any 256-byte 
boundary. You can double-buffer. Scrolling is a little 
harder; in fact, you can only scroll! horizontally 16 
pixels ot a time ond verticolly about 5 pixels ot a 
time (or is it 87). This is without moving doto in 
memory. The 68000 will scroll vertically by moving 
memory at about 186 fromes/sec, though. 


The screen layout is "interleaved bitplanes." In 16- 
colar mode this means that a pixel wil! be a bit in 
each af 4 consecutive words, 16 pixels in 4 words, the 
next 16 in the next 4 words. The color selection is 16 
colors out of 512. The way this works is 8 levels each 
of red, green, ond blue. Try to check out Neochrome and 
а couple of video games at a computer store. 


otori.st/tech #854, from |зап (Jez San) 
d comment to messoge 833 


Jim — 
How on earth do you hoardware-scroill жАМҮж amount on 
the ST!?: 
You say that you con scroll 16 pixels at a time, and 
vertical! 5 pixels ot a time? 
I know how to do it in assembly code, but are you 
“saying there is a hardware function that scrolls the 
screen!? 
— Jez. 


atari.st/tech #835, from jim kent 
о commant to message 834 


Чет, I am sleepy. Come to think of it you can't scroll 
horizontally without moving memory, and even then you 
can only do 1% quickly 16 pixels ot o time. To scroll 
verticolly you have to figure out the least common 
multiple (or Is it greatest common denominator) of 80 
(bytes per iine in the screen) and 256 (the screen 
alignment BS) and just set the screen pointer where you 
want. If 1 hodn't been up all night I'd figure out if 
this was 5 pixels or not. 


atori.st/tech 4836, from jim kent 
а comment to messoge 835 


Actually in a color mode It’s 160 bytes/line. 8*160 = 
1280 = 16*16*5 = 256*5 ... so moving the screen pointer 
8 lines down will also be on a 256-byte boundary, 16 
fines ín monochrome. Sort of course scrolling, but not 
much overhead. Lets see, 200/B = 25 ... so 25 steps to 
scroll off the screen. If you timed it so it took less 
than а second it'd probably look pretty smooth even. 


- - ж-- қыры --——— = = лы ЕТТЕ Е. =? ты y T = == | wi m= " П =. = аа. T 
ық CS eR N a [Р аЬ ee 72 , pia лада Мм ee 
= - | IPIE т | ' m AI а 5 aed CT: 4 «4 | а. аго d ttt MN = E pU. 
E L s Б ^. PEE 2 [E н 101 E mI mi | : i Р2% L б : L al “a Ж INE Ры! 
T L cuit -m „5 [] Ham "aum Р 7 = 1 қ k 4 
E" 1 v in ТР ie- T кыы. | i А 
Que » - = = = - = : i = — 


ataríi.st/tech #857, from mpack (Don MI Ine) 
a comment to message 835 


Aw, and I hoped you were going to give me a hardware 
method. Is there any quick way to scroll portions of 
the screen (i.e., without moving every word yourself)? 
Restricting it to byte or word boundaries is no 
problem. А 
--Ооп Mi Ine. 


atori.st/tech 4841, from chriskuku (Christoph Kukulies) 
а comment to message 837 


There is no way to scroll by hardware on the ST. You 
hove to do it all by yourself (MOVEMs) or use the 
appropriate GEM or bitbit line-A functions. See earlier 
discussions in this topic. There is also a woy to 
manipulote the vídeo controller register, but I haven't 
gone happy with that. You cannot scroll portions by 
this meons ond screen wraps are difficult to handle, 
I've written a VT10O emulator that also emulates the 
single- ond double-width characters, three different 
fonts (one copied directly from the VT10O8-character 
ROM), and I did all scrolling, full screen ond partiol 
(in windows), by hand, by using ossembler mixed with 
GEM, Ііпе-А and AES functions. The resulting scrolling 
in the windows still doesn't look overwhelming, so I 
wished we had a hardware scroll, too. 

Chris 


atarl.st/tech #866, from dmichael (DeCorte MIchoel) 
а comment to message 831 


If you are into games, wait a little while until a 
bigger selection comes out. By then the prices may come 
down some more and there will be a bigger selection 
from programmers that have had the benefit of hacking 
on the ST for а year or two and can teach it to do some 
really nice things. (To see what I mean take a look at 
the оід Atari 8020 games, then look at the newer ones. 
There is a big difference, right? It comes from hacking 
a iong time оп a computer.) 


atari.st/tech #869, from Jimomura (Jim Omura) 
a comment to message 866 


Ме. It also comes from the fact that memory got 
cheaper so more people started to buy bigger computers. 
Some of the sorly stuff for many of the early home 
computers were actually quite amazing when you look at 
them in detail. Just a couple of exomples that I don't 
feel have savers been surpassed within the confines of 
the hardwore they were designed for are the originol 
Star Raiders, Tandy's Skiing for the Color Computer, 
and Tandy's DinoWors, also for the earliest Color 
Computer. 


i ND 
COMPATIBLES 


The IBM section begins with an unusual problem: À user finds that his 
IBM isnt compatible with his clones! ВІХеп quickly come to his rescue. 
The section continues with a look at the issue of "parking" the heads of 
hard disks. An assembly language program for parking heads, with in- 
structions on compiling it from Debug, is included. 


THE CLONE WARS 
ibe.pc/hardware #11357, from Jsprowl (Jim Sprowl) 
I ran into an interesting headache today. А program 


that has been running happily for several weeks on 
(continued! 
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$89 Price. 


и Separate Compilation 

а Native Code Generation 

= Large Memory Model Support 

= Multitasking 

и Powerful Debugging Tools 

a Comprehensive Module Library 

п Available for the РС and the VAX 
Use LOGITECH MODULA-2/86 to 

| decrease your overall development cycle 

and produce more reliable, more 

maintainable code. 


3 LOGITECH 

7%“ MODULA-2/86 $89 
Includes Editor, Run Time System, Linker, 
8087 Software Emulation, Binary Coded 
Decimal (BCD) Module, Logitech's com- 
prehensive library, Utility to generate 
standard .EXE files. AND more! 


іш LOGITECH MODULA-2/86 
"V with 8087 Support $129 


Қ. у LOGITECH MODULA-2/86 
"T PLUS $189 
For machines with 512K of RAM. 
Increases compilation speed by 50%. 


$ RUN TIME DEBUGGER 
^7 (Source level!) $69 


The ultimate professional's tool! Display 

source, data, cal! chain and raw memory. 

Set break points, variables, pinpoint bugs 
in your source! 


ж- 
Ө UTILITIES PACKAGE 549 


Features a Post-Mortem Debugger (PMD). 
If your program crashes at run-time the 
PMD allows you to analyze the status of 
the program and locate the error. Also 
includes a Disassembler, Cross Reference 
Utility, and Version that allows conditional 
compilation. 


@ WINDOW PACKAGE $49 


Build windows into your programs. Features 
virtual screens, color support, overlapping 
windows and a variety of borders. 


@ MAKE UTILITY $29 


Figures out dependencies and automatically 
selects modules affected by code changes 
to minimize recompilation and relinking. 


ig CROSS RUN TIME 5199 


"7 Debugger and ROM Package 


Still available at an introductory price! 


se o 
| TURBO PASCAL to $49 
MODULA-2 TRANSLATOR 


"Turbo Pascal... tsa very good system. 
But don't make the mistake of trying 
to use it for large programs.” 
| Niklaus Wirth* 
| Our Translator makes it even easier for 
Turbo users to step up to Modula-2/86. 
It changes your Turbo source code 
into Modula-2/86 source,solves all the | 
| incompatibilities, and translates the 
function calls of Turbo into Modula-2/86 | 
| procedures. Implements the complete | 


| Turbo libraries! 
© a n Ж. Ж) 


Call for information about our VAX/ VMS 
version, Site License, University Discounts, Dealer 
& Distributor pricing. 

30 Day Money Back Guarantee! 

To place an order call our special toll free 


t ber: 

B LIBRARY SOURCES 8599 "umber 800-23 17717 
Source code now available fo in ornia 
скат ае ыты RR. Macy (93 800-552-8885 
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“as reported іп Micro Cormicopia. August-September (985, Turbo Pascul is a registered trademurk of Borland Internutianal, . 


e | 


| Special 
Holiday Offer 


the power of LOGITECH 
-2/86 at asaving of nearly 
our usual low prices! We're 
Offering a complete tool set including 
our compiler with 8087 support (for use 
with or without an 8087), our Turbo 

to Modula-2/86 Translator, Run Time 
Debugger, and Utilities in one holiday 


ЕЕ 


package at a special price! | 

тәеесевссевееежгееееесезевветсетее 

м 

YES ] want to step up to е 

LOGITECH MODULA-2/86! е 

Here's the configuration Га like: ° 

[3 Special Holiday Package $199 % 

[3 Logitech Modula-2/86 $89 $ 

О with 8087 support $1290 $ 

L] Plus Package 5189 5 

О Turbo to Modula Translator $49 * 

П Run Time Debupger 569 e 

О Utilities Package $49 , 

D Library Sources $99 
C] Window Package $49 
O Make Utility $29 
C] ROM Package $199 


Add $6.50 for shipping and handling. Calif. 
residents add applicable sules tax. Prices valid 
in U.S. only. 


Total Enclosed 5 
O Visa O MasterCard O Check Enclosed 


»»2060B5»P49?596054284002855859598 


Card Number Expiration Date — , 
4 
Signature 4 
- 

а 

Name d 
Address > 
City State Zip , 
LOGITECH : 

Logitech. Inc. 
M03 Veterans Blvd. 
Redwood City, CA 94063 в 
Tel: 415-365-9852 4 


іп Europe: 
Logitech SA, Switzerland 3 
Tel: 41-21-879656 . 


In Italy: Tel: 39-2-215-5622 
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Compoqs (8088 and 80286 models) and Zeniths (Z-151s and 
Z-158s) sudden!y bombed ot one point when tested on an 
TBM PC XT. The program accesses the screen exclusively 
through ROM BIOS interrupt 18h, doing such things os 
positioning the cursor, writing character + attribute, 
scrolling, and clearing windows (by using scroll and 
setting the number of lines to zero). Are there ony 
“traps for the unwary“ in INT 16h that might be 
tripping те up on the true-blue product but permitting 
me io run on the clones? I shall be tackling this one 
on Friday, and would welcome ony suggestions. 


Ibm.pc/hardware #1138, from dmick (Dan Mick) 
a comment to message 1137 


One that comes to mind quickiy, Jim, is the hardware 
scrolling of the Zeniths; but I don't know if the 
Compaqs do that or hand!e Tt gracefully or what. Make 
sure the "set scroll mode" [Isn't called, is all I can 
say (AH=100), though the IBM BIOS looks ilke It'd just 
ignore that call. Otherwise you got me. 


ibm.pc/hardware #1141, from dondumitru (Donald Dumitru) 
а comment to message 1137 


It seems to me that there was a problem with the BIOS 
scroll function trashing the BP register. I haven't run 
into It personally ‘cause I use Fansi-Console (which 
completely replaces the BIOS video functions). It 
should be easy to verify whether BP gets trashed or not 
from the BIOS listing in the Tech Ref. 

Donald 


ibm.pc/hardware #1145, from jsprowl 
a comment to message 1141 


>INT 10h problems on IBM РС 

So scroll may clobber BP, eh? That is where C instructs 
me to save а pointer to the stack that Is restored as 
the stack polnter after on assembly longuoge program 
runs, That could very wel] be the problem. Thonks for 
the tip. I shall begin by checking for a clobbered BP 
ragleter whenever the "scroll the window clear" 
function Is called. 


Ibm.pc/hardware #1146, from dondumitru 
a comment to message 1145 
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If you will! look In the Tech Ref BIOS listing (for the 
older XT), you will see around line 3356 o bunch of 
pushes to sove registers (BP being noticeably absent). 
Then around line 3858 (in a procedure that gets called 
by both scroll, up and scroll, down) you see BP getting 
stuffed with something useful (which gets used when the 
procedure returns to its caller). Nowhere is BP saved 
(or restored) by the scroll, up ond scroll, down 
routines. 

Oops. 

Donald 

P.S. This 16 particularly Insidious because high-level 
languages almost always use BP to keep track of 
variables on the stack. If you trash BP, it will point 
to а "random" place in your stack segment. Just think 
how long It could take to figure out what's going on... 


ibm.pc/hardware #1151, from dmick 
а comment to message 1146 


Yeoh, I'd heard of thls. Someone (perhaps even on BIX) 
wrote а little routine to intercept INT 10h ond save ВР 
locally, then pass on the call. Was that you, Don? Good 
idea for IBMs, anyway, it would seem, In particular if 
you're using some kind of driver anyway. I wonder if 
ANSI.SYS contains a BP save to Isolate me from 
problems? I've used ANSI on the XTs almost since we 
unpacked them.. 


ibm.pe/hardware #1155, from jsprowl 
а comment to message 1146 


>ВР clobbered by ISM PC INT 18h bug 

Sure enough — that was the problem. Today I simply 
went through all the assembly language listings and 
searched for all calls to "int 10h.^ I simply inserted 
"push bp" ahead of “Int 10h" and inserted "pop bp" 
following "int 10h" everywhere, and my ІВМ PC and XT 
problems disappeared completely. 


This one "tip," which probably saved me 4 іс Б hours 
of debugging and testing, hos more than paid me back 
for all the time I hove spent helping others on BIX. I 
am really grateful for this assistance. Thanks to all 
of you. 
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_ EPROM PRODUCTION EFFICIENCY: $995.00 


GANGPRO-8 — meets time-critical 
production needs. This upgraded 
unit simultaneously programs 
elght EE/EPROMs with speed, 
rellability, and accuracy. Non- 
technical personnel can efficiently 
learn to operate GANGPRO-8 
within 30 minutes. 


VCC margins 


e isolates and displays the 
location of any fallures 


LOGICAL DEVICES INC. 


e Fast, intelligent algorithms 
е R5232 option for up/ 
download to any computer/ 
includes IBM PC software 
Compare features, compare 
price; then make the Logical 


choice, — o 


a 
е Programs 2716-27512, 27513 ee е 
(Incl. A versions), 68764 & 87С64/128 у> E ше cali: 
e Verifies at 4.75, 5.00, and 5.25 РЕ ланг тај, Н.Н. 


(305) 974-0967; 
toll free 800-331-PROM 
TELEX 383142 


Inquiry 189 for END-USERS. Inquiry 190 for DEALERS ONLY. 


5 


LOGIMOUSE С? 


Just for the holidays we've wrap- 
ped up LOGIMOUSE and its Plus 
Software with Generic CADD and | 
PC Paintbrush into the graphics — B? 
package of the year. LOGIPAINT- 
&-DRAW is the complete graphics 
toolkit for combining freehand 
and technical drawing. 

Use LOGIPAINT-&-DRAW to design 
your holiday greeting, enhance your 


spreadsheets, graphs and memos,or create 


and personalize a map or mechanical. Just 
create your CADD drawing, import it into 

PC Paintbrush, and embellish it with paint 
sketches and fancy fonts. 


Ata saving of almost $50 off our usual low 
prices, LOGIPAINT-&-DRAW is a holiday 


package you can't afford to pass up. 


LOGIPAINT- &-DRAW includes: 


——— | же å — — o _ —- == 


LOGIMOUSE C7 
with Plus Software 


LOGIMOUSE is the high resolution 
(200-dot-per-inch) mouse that is ideal for 
CADD and paint. It connects directly to 
the serial port of any IBM PC/XT/AT or 
compatible, with no pad or external power 
supply required. The Plus Package is our 
top-of-the-line mouse software featuring a 
pop-up menu system, an automatic mouse 
configurator, a unique mouse interface for 
Lotus [-2-3,апа a mouse based text editor. 


Inquiry 194 


| very special price! | 
MÀ Ж гоа 


! LOGICADD — Generic 
CADD 2.0 and Dot Plot 


Generic CADD is thesensational, 
new CADD package that offers 
the features and performance of high- 
priced at an unbelievably low price. The 


package alsoincludes DotPlot, the add-on * 


utility that turns your dot matrix printer 
into a plotter. 


LOGIPAINT — PC Paintbrush 


PC Paintbrush is the most advanced 
paint set available for the PC. It’s the 
preferred choice of professional users, 
but with its icon menus for both 
graphics and text it's easy and 
fun for beginners as well. It offers 
complete graphic capabilities as 
* wellas 11 type fonts and a palette 
of 16 colors, 


Se QD инь, 


LOGIMOUSE $199 
with Borland's Reflex 


Reflex. Borland's amazing data- 
base management program.flies 
with LOGIMOUSE! We offer 
Reflex with LOGIMOUSE and 
the Plus Package Software at a 


$ 


NEW 


To place a credit card order call our 
special toll-free number: 


800-231-7717 
Call toll-free in California: 


800-552-8885 


0200000000006 


: YES І want to add the power of 
LOGIMOUSE to my holidays! 


D LOGIPAINT-&-DRAW $219 

O LOGIMOUSE w/Driver 3.0 $99 

O LOGIMOUSE w/Plus Software $119 

0O LOGICADD w/Logimouse $189 
& Plus Software 

D LOGIPAINT w/Logimouse $169 
& Plus Software 

ГІ REFLEX w/Logimouse & $199 
Pius Software 

For my computer model: 


30-Day Money-Back Guarantee 


= [1VISA O MasterCard C] Check Enclosed 


; Card Number 


D 


Add $6.50 for shipping and handling. Сай. 


A LOGIPAINT-&-DRAW 


». 


еегееееевенеесе 


residents add applicable sales tax. Prices valid a 


in U.S. only. 


Expiration Date 


н Signature 
& Name 


Address 


City tale ip 


one 


DEALER INQUIRIES WELCOME 


4 LOGITECH 


Logitech, Inc. 
805 Veterans Blvd. 
Redwood City, CA 94063 
Tel: 415-365-9852 


In Europe: 
Logitech SA, Switzerland 


fo oo? ЕЕ Е Е Е Е П Е Е Е Е | 


LOGIMOUSE i a tegimered trademark of LOGITECH, Lotus апа 2-3 are trademarks of Lotus Development Corp. 
Reflex isu trademark of Borland- -Analytica. Generic CADD is a trademurk of Generic Software. Inc. PC Paintbrush is 
a i nor eas of ZSoft ED 


zc — ——— — MÀ 


Be Ana —* =т= 


L QEGR BOR BOBO GE, 


Tel: 41-21-879656 
In id Tel: 39-2-215-5622 


ң 
взвавррававтавздавай 
E - 


Inquiry 97 


PC/VI 


Full Screen Editor for MS-DOS (PC-DOS) 


Looking for an Ultra-Powerfu] Full-Screen editor for 
your MS-DOS or PC-DOS system? Arc vou looking for 
an editor FULLY COMPATIBLE with the UNIX*VI 
editor?Are you looking for an editor which not only runs 
on IBM-PC's and compatibles, but ANY MS-DOS 
system? Are you looking for an editor which provides 
power and flexibility for both programming and text 
editing? if you are, then look no further because PC/VI 
IS HERE! 


The following is only a hint of the power behind PC/VI: 
English-like syntax in command mode, mnemonic control 
sequences in visual mode; full undo capability: deletions, 
changes and cursor positioning on character, word. line, 
sentence, paragraph or global basis; editing of files larger 
than available memory; powerful pattern matching capabil- 
ity for searches and substitutions; location. marking: 
Joining multiple lines; auto-indentation; word abbrevia- 
tions and MUCH, MUCH МОҢГ! 


The PC/VI editor ts available for IBM -PC's and generic 
MS-DOS based systems for only $149. For more 
information call or write: 


Custom Software Systems 
P.O. Box 678 

Natick, MA 01760 
617-653-2555 


The UNIX community has becn using the VI editor for 
years. Now you can run an implementation of the same 
editor under MS-DOS, Don't miss out on the power of 
PC/VI! 

"ІІІ is a trademark of AT&T Bell Laboratories, 


i BEYOND IBM COMPATIBILITY 
MORE POWER PLUS RELIABILITY 
NOVAS TURBO 286 MOTHERBOARD 
* Fewer ICs For Greater Reliability— 
Only 36 Compared to IBM's 131 4 
* Duai Speeds—6 8 8 MHz—Keyboard 5. 
or Jumper Selectable (10 MHz opt.) | Ж 
е 4 Serial and 1 Parallel Ports tidy, 
On Board Option 


е Expandable to 1 Megabyte RAM 
« Complete with Setup Program 


• AWARD BIOS 
* Socket for 80287 $495 OEM 


* Rechargeabie Battery On Board for Clock 
* 0, 1 Wait State. Jumper Selectable. Hardware reset port. 


NOVAS 1000 EGA BOARD 
* Supports EGA, CGA, MDA 
a 640 x 350 Pixeis EGA 
640 x 200 Pixels Color 
320 x 200 Pixels Color 
720 x 350 Pixels Monochrome 


* Parallel Port on Board 
* 256K RAM on Board $1 95 OEM 


NOVAS TURBO 286 10 MHz SYSTEM...... 91395 
includes: 640K, 8/10 MHz Turbo Speed, 1 5/1 Р. 1.2 Meg. Dr, W. D. Controller 
NOW AVAILABLE: XT SIZE 
NOVAS TURBO 286 MOTHERBOARD 
Quantity: 1-$495; 2-5-$435; 6-10-$425; 
11-25-$395; 26-up-$390. 

W. D. Controller for AT ...$180 192 W Power Supply ..$95 

AT look-alike Case .......575 Keyboard for AT 


COMPUTRADE COMPANY 
780 Trimble Road, Suite 605 Tel: (408) 435-2662 
San Jose, CA 95131 Fax: (408) 435-5458 


"IBM А AT лға trademarks of iniamational Business Machines Corp. 
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Inquiry 95 


BIX 


A PARKING PROBLEM 
iba.pc/drives #367, from amaib (Andy Malb) 


I was under the impression that the Seagote ST225 
parked the heads properly on power-down and that this 
would not be a problem. Am I correct? If not, what 
would be a good way to pork the heods before the system 
is turned off? 

Thanks. 

Andy 


ibm.pc/drives #368, from barryn (Barry Nance) 
a comment to message 367 


Andy, the following assembler program wiil park the 
head of drive "C." You can enter it vio Debug (do you 
need the procedure?) or you can assemble it with MASM. 


copyright (c) 1985 Barry Мапсе 


code segment paro 
assume cs:code, ds:code 
org 100h swift be a .com file vio 
;exe2bin 
parkit proc for 
start: mov ax, 1108h sah 11 = recalibrate 
mov dx, @@80h ;select first hard drive 
int 13h збо the recalibration 
mov ах, 0800h ;аһ 08 = get disk porms into 
;:CX/DX 
int 13h 
mov ax, @СӨӨҺ ;аһ ӨС = seek 
mov dx, 8880h ;select first hord drive 
;CX still contains max суі, 
{тах sector from get-disk 
;-parms 
int 13h {до the seek 
int 20h zali done...exit 
parkit endp 
code ends 
end start 


ibm.pc/drives #369, from mhaos (Mark Haas) 
a comment to message 367 


You might also try TIMEPARK.COM in the archive fila 
called HAASUTIL.ARC in the IBM.ARC section of Listings. 
ГІЗІ! pork your drive's head automotically after o 
specified number of minutes (i.e., TIMEPARK 5 tokes 5 
minutes) of inactivity. 


ibm.pc/drives #370, from petewhite (Pete White) 
G comment to message 367 


There are numerous programs available to pork the heads 
on ап ST225. If you have o problem, BIXmail me and I'1I 
send you a few. What system? (Say "Leading Edge.") 


ibm.pc/drives #371, from petewhite 
а comment to message 369 


Just be a bit careful on TIMEPARK. It says It doesn't 
interfere, but it could cost you keystrokes in certoin 
applications if the timing is right. But use it with 
“TIMEPARK 1" and wait a minute. I like barryn's better. 


ibe.pc/drives #572, from bbrown (Bob Brown) 
Q comment to messoge 370 


Pete, I'd be interested in a discourse on head porking, 
in theory and In practice, as It applies to the ST225. 
My early experience is with malnframe-type drives, 
which unload the heods (i.e., move them completely off 
the disk surface and out of the way) when power is 


(continued) 


New GPS Series: Tek sets 
the pace with SmartCursors 
and push-button ease. 


Work faster, smarter, with two new 
general purpose scopes from 


Features 2246 2245 


Tektronix. The four-channel, 100 MHz Банда 1O MES ШЫ Miz 
2246 and 2245 set the new, fast pace for No. of Channels 4 4 
measurements at the bench or in the Scale Factor Readout Yes Yes 
у e easy to use and afford, by SmaftCursors 4 Vos No 
On top: the 2246 with exclusive Volts Cursors Yes No 
integrated push-button measure- Time Cursors Yes No 
ME MOUNTS are pepe | Voltmeter Yes No 
rough easy, pop-up menus and imple- ' 
mented at the touch of a button. Меа- унеш Балау = = = moy 
sure peak volts, peak-to-peak, + peak, Max. Sweep Speed 2 ns/div 2 nsidiv 
dc volts and gated volts with new hands- Vert/Hor Accuracy 296 296 
ч copenigies апа on-screen readout ^ Trigger Modes Auto Level, Auto, Norm, TV Field, TV Line, Single Sweep 
SmartCursors™ track voltmeter mea- Tigger Level Readout = Me 
surements in the 2246 and visually indi- Weight 6.1 kg 6.1 kg 
cate where ground and trigger levels are Warranty 3-year on parts and labor including CRT 
located. Or use cursors in the manual Price $2400 $1875 


mode for immediate, effortless measure- 
ment of waveform parameters. 

Both scopes build on performance 
you haven't seen at the bandwidth or 
prices. Lab grade features include 
sweep speeds to 2 ns/div. Vertical sen- 
sitivity of 2 mV/div at full bandwidth for 
low-level signal capture. Plus trigger 


sensitivity to 0.25 div at 50 MHz, to 0.5 
div at 150 MHz. 

Accuracy is excellent: 2% at vertical, 
296 at horizontal. And four-channel 
capability includes two channels 
optimized for logic signals. 

Best of all, high performance 

comes with unmatched 


responsive controls and simple front- 
panel design, in extensive on-screen 
scale factor readouts, and in 

simplified trigger operation that includes 
Teks Auto Level mode for automatic trig- 
дәт оп апу signal. Start to finish, the 

| ie eries saves steps and simplifies 
asks. 


convenience. You can 
see il and feel it 
— п the 


Get out in front! Call toll-free today 
to order, to get more details or a vid- 
eotape demonstration. 


1-800-433-2323 


In Oregon, call collect 1-627-9000 


Featuring four chan- 
nels, flexible triggering, 
extensive CRT readouts 
and push-button ease 
of use, the new Tek 
2246 (left) and 2245 
(above) bring high-qual- 
ity, low-cost analysis to 
diverse applications in 
digital design, field ser- 
vice and manufacturing. 


Tektronix 


COMMITTED TO EXCELLENCE 
Inquiry 356 
Copyrighl '1985. Tektronix, Inc. АН rights reserved. ТТА-469 


BIX : 


removed. I think there ore micro-sized hard disks that 
do this, too, but I think the ST225 isn’t one of then. 


As ] understond "parking," it means moving the head 
assembly to a “landing area” on the disk во that when 
power is removed, the heods touch down there insteod of 
wherever they happened to be. Does the ST225 have o 
dedicated landing area? If not, isn't it better to let 
the heads lond in a random (more or less) place instead 
of in the some track every time? 


ibn.pc/drives 4374, from petewhite 
a comment to message 372 


There is a dedicated parking area. Leading Edge has a 
"park" program that handles several drives (believe | 
or not, "color coded" by a dot on the rear of the 

system). But they also hod the "pork" capability when 

they had the older systems, which were almost 
exclusiveiy Seagate. Seems I remember seeing a "Debug" 
park command also. But let's not get too carrled away 
with parking heods; it's usually necessary only when 
you're going to move a drive or move the system where 
it might get a bump. The "voice coil" drives park 
themselves on power-off, some by backing the heads to 
platform so the heads NEVER come near the platter (and. 
let's not piay with the definition of "near"). I make 
it a hobit to park the heads on two of my systems all 
the time as they are the ones most likely to be ripped 
aport at a moment's notice to test a board that 

"dropped by." I don't like the "did I or didn't I?" 

feeling when I hove to bockhand the sucker to get the 

cover off! 


Ibm.pe/drives #375, from akluger (Sigi Kluger, 
Definicon Systems Inc. 


Just thought I'd add my 5 cents' worth to the parking 
subject (insert nickel, turn knob). 


Most low-cost Winchester drives do not have a 
landing zone or head retractors. They were designed not 
to get damaged when the head comes in contact with the 
surface due to power-down. High-quality drives these 
days have automatic head retractors, brakes, and 
spindle iocks. When power is removed, a spring moves 
the heods to the landing zone, a brake slows down the 
spindie, and once it stops, the spindle is locked in 
place. Those drives clearly don*t need a park utility. 


If you don't cause ony physical shock, there is no 
need to move the heads onywhere since, on the "cheaper" 
drives, they are designed and tested to do no harm to 
the media. It is, however, a good idea to move the 
heads into the least-used area on the disk (usually the 
Innermost track) if the computer is to be moved. 


As far as TIMEPARK ond such utilities go, I'd rather 
sea them ali 'mv'ed to /dev/null since they serve no 
practical purpose other than to cause a significant 
delay in access time after they have done their evil 
deed. Harmless or not, I'd be wary of anything that 
installs itself in RAM and once іп a while goes ond 
moves the heads. 


Iba.pc/drivesa $376, from mhaas 
a comment to message 375 


I think there may be some merit to parking disk heads 
If you leave your computer on all the time and don't 
want to worry about power glitches wiping out good 
dota. I have been using TIMEPARK for mony months 
without problems. I set it ta the maximum time of 9 
minutes. Thot way, if I'm doing anything remotely disk- 
intensive, it doesn't degrade performance. Most of what 
I do is not disk-intensive, even less so with the 2K 
buffer on the controller, so it's nice not to have to 
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remamber to move the heads manually every time I get up 
from the machine. 


ibn.pc/drives #377, from mhoos 
а comment to message 376 


Let me clarify one thing obout TIMEPARK. It porks the 

heads after n minutes of inoctivity. Thus, TIMEPARK 9 

will park the heads after 9 minutes of no accesses. If 
you haven't accessed your disk in 9 minutes, then the 

short delay to "unpork" the heods should not motter to 
you. If you do access the disk more often thon once in 
Э minutes, the heads will never pork and you wil! not 

be inconvenienced. 


Ibm.pc/drives 4378, from nickboron (Nick Baron) 
о commant to messoge 375 


I know that the parking program I use with my 
Microscience 26-Mb drives parks the head on cylinder 
639, which is the next-to-last cylinder on the Inside 
trock. The problem with generic porking programs is 
whether they can tell which track number is the inside 
track since this varies with different disk drive 
modeis. For exomple, the first program I used was 
parking my heads on trock 305, which is fine If you 
have a 10-МЫ drive but is right smack in the middle of 
my 2@-Mb drive. 


ibm.pc/drives 4379, from geory (Michael Geary) 
g comment to message 378 


A park program that doesn't check the disk size Is just 
sloppy programming. All it has to do is issue the 
"Request Drive Porameters" BIOS call and find out how 
many cylinders the disk has! 


Ibm.pc/drives 4380, from borryn 
a comment to message 379 


The short progrom posted in message #368 does exactly 
that. 


ibm.pc/drives 4399, from amaib 
а comment to messoge 368 


Barry, I would appreciate the procedure to assemble 
your program. I've had limited experience using 
assembiers and the one in Debug just laughed ot me. I 
currently have 7 Seagate ST225s in use and would feel 
much better if the heads were in their proper ploce 
when not in use. I have also downloaded TIMEPARK .COM 
and the doc file and will start experimenting with it 
soon. 

Thanks for all the feedbocki 

Andy 


Ibm.pe/drives $392. from barryn 
a comment to message 390 


Andy, here's what you do. Capture this message as a 
disk file and use an, ASCII-based editor to "cut out" 
the marked area. Name the resulting file "pork.dbg". 
Then invoke the Debug program like this: 


debug «pork.dbg 


The result will be a file PARK.COM thot you can run 
anytime you want to pork the heod on the "C" drive. 


(The blank line before the "R CX" line is important; 
leove it In. 


М PARK.COM 


uir vm er dme te 


- cut here 


(continued) 
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Source: бейей! 


Sales of 24-pin dot matrix 
tantially over the past sev 


~~ There are more Toshiba 24-pin dot 


matrix printers installed in major corpora- 
tions, as well as in medium and s com- 


panies, than any other brand. 

More than Epson! More than NEC? 
More than Brother? More than Fujitsu? 

That's because Toshiba gives you more. 

Our P35I's 
printhead, for in- 
stance, lasts upto == 
four times longer — (| (| 
than anyone else's. 


SL 


In Touch with Tomorrow 


TOSHIBA 


And during its long life it will give 
you letter quality printing at 100 CPS, drafts 
at 288 CPS and picture-perfect dot-address- 
able graphics. 

e P351 emulates Qume Sprint 11° 
and IBM Graphics? and most major software 
коне utilize its expanded command set. 

lus, you can add over 40 downloadable type 
fonts on both disks and plug-in cartridges. 

The P351 is compatible with the 
IBM PC’ family and goes about doing its job 
in the quietest manner ible. 

you need color graphics capability, 
theres the new P351C. The 24-pin printhead 
we pioneered and perfected produces high- 
resolution presentation graphics on paper for 
reports and on transparencies for projection. 

The P351C will also create multicolor 
transparencies for all software compatible 
with the IBM Color Printer?and can output 
graphics from Microsoft Chart? 

50 when it comes time to select a 
ee for your office, why not consider the 

oshiba P351 or the new P351C. They're 
both good for business. 

For the name of the ‘Toshiba dealer 
nearest you, call 800-457-777 


tra аге 
registered trademarks of International Business Machines Corporation. 9. Microsoft Chart is a registered 
trademark of Microsoft Corporation. 


Yrs 
4 —— N 


\ 


Toshiba America, Inc, Information Systems Division 
Inquiry 363 


A 100 

mov ох,1108 
mov dx ,0080 
int 15 

mov ax,0800 
[nt 15 


тоу ах,@С@Ө 
точ dx , 9080 


Int 13 

int 20 

R CX 

64 

Li 

Q 

-————————————————--- cut here ---- 


Ibm.pc/drives 393, from cdanderson (C. David Anderson) 


а comment to message 392 

Сап this program be made to park the "D" drive as well? 
ibm.pc/drives #394, from barryn 

а comment to message 393 

Sure. For a "D" drive parker (I've named it "PARK- 


D.COM" below), Just give the following Automatic 
Response File to Debug, os outlined In message 392: 


---------- - cut here —————————— 
М PARK-OQ.COM 

A 100 

mov ах,1100 ‘ 

mov dx,6081 

int 13 

mov ax , 8880 

int 13 

mov 9x,0C00 

mov dx , 9061 

Int 13 

int 28 

R Cx 

64 

W 

Q 

--------------------- cut here ----------------- 


Ibm.pc/drives 4395, from cdanderaon 
о comment to messoge 394 


Thanks very much. Two questions. First, why does it 
take so much longer to execute the second time you 
Invoke the program (1 second vs. 10 seconds). Second (1 
may be pressing my luck), can one version do both 
drives ot once? 


ibm.pc/drives #396, from barryn 
a comment to message 395 


1. It takes so long because the program does a 
“recalibrate” operation before actually sending the 
heods out to the lost cylinder. Sometimes it's 
necessary to do the recalibrate; sometimes not. It's 
safer to leove it in. 


2. Sure, one progrom could pork the heads of oll the 
drives. In fact, one of the drive parometers returned 
(the second call to Interrupt 13) Із the “number of 
consecutive acknowledging drives ottoched..." So adding 
a little code to the progrom would make It work for any 
number of drives. (It already works for ony size drive, 
(10 Meg, 20, or whotever.) It always sends the heads to 
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the last cylinder, regardless of how many cylinders ore 
on the device.) 


Sl 
! 


The Macintosh/Apple Il window opens with a discussion of the effects 
(and desirability) of screen-blanking programs for the Macintosh. Mov- 
ing into the Apple Il world, the ВІ command parser and a problem with 
MouseWrite are discussed. Finally, there is a brief tutorial on com- 
munications programming. 


SCREENBLANKERS 


[Message #506 is an announcement that Autoblack, an automatic 
screen-blanking program, is now available on BIX.] 


macintosh/news $507, from frankb (Frank Boosman) 
о comment to message 506 


What hoppens when you run software that uses the 
clternate screen buffer while Autoblack is instal led? 
Crash-O-Rama? 


macIntosh/news #510, from dpallen (David P. Allen) 
a comment to message 506 


I Just don't understand the need for screensover/ 
blonker programs. What's the trouble with Just turning 
down tha brightness control? That's whot I do. 

Uncle David 


macintosh/news $511, from r&chnopp (Russell L. Schnapp) 
a comment to messoge 510 


The some reason we have spring-closed doors: Why should 
you have to remember to do It? The computer con figure 
out when to blonk the screen quite nicely. I've used а 
screen blonker on my (shudder) PC clone for yeors. 
...Russ 


macintosh/news #512, from tom thompson (Tom Thompson, 
Technical Editor, BYTE) 
a comment to message 510 


What happens is this: I'm working oway ot my Mac when 
someone needs some tech help (usually o MacBinory 
download or something). I go help them, and someone 
Jumps me about a desk accessory. Thot leads to someone 
I need to check a tech ref with on a monuscript, and... 
I've been away from the Mcc for one-half to twa hours, 
I hod not planned to be away thet long! No matter: the 
Mac's token care of itself by neatly blocking away five 
minutes of octivity. That's what screensovers are for. 
= tom 


macintosh/news #513, from tom thompson 
a comment to message 507 


I don't know. Only thing I know thot uses the alternate 
buffer is Megaroids. 1'11 try it out and ses. (Hey 
guys, I use my Mac for serious work! :-) ) 

——-tom thompson 


macintosh/news $514, from dpallen 
a comment to megsoge 512 


(continued) 
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MITAC 160T 


WITH INCREDIBLE FEATURES 


e 640K RAM— INSTALLED 

ә REAL TIME CLOCK with battery backup 

e 4,77/8 MHz, software switchable 

• FLOPPY DRIVE CONTROLLER ON BOARD 
(So you save а sloti) 

* 360K FLOPPY DRIVE 

• IBM PC/XT COMPATIBLE 

• 8088-2 PROCESSOR 

• 8087-2 COPROCESSOR SOCKET 

s MS-DOS 3.2 

e PHOENIX BIOS 

е 16K ROM, expandable to 64K 

» 4-CHANNEL DMA 

e DETACHABLE 84-KEY "AT" STYLE KEYBOAnw 


Mitac has been bullding quality computers for 
some pretty famous computer companies for 
years. Now we're ready to build one for youl 


a 
20 MB 
Hard Disk 


VEU YE EI "m | 


HERE'S EGA COLOR AND 
MUCHO MEGABYTES! 
ENHANCED 160T “TURBO” 


IN ADDITION TO ALL THE FEATURES IN THE TURBO 
ABOVE, YOU GET ALL THIS: 


s PRINTER 1/0 PORT 

e EGA BOARD 

+ EGA COLOR MONITOR 

е 20 МВ HARD DISK W/ CONTROLLER 

* REAL-TIME CLOCK W/ BATTERY BACKUP 


$2199 ...... 


milac 


When reliability is a decisive factor 


American Mitac Corp. 3385 Viso Court, Santa Clara, CA 95054. Phone (800) 321-8344 (408) 988-0258 in California. 


Mitac International Corp. 585 Ming Sheng East Road, Taipei, Taiwan, R.O.C. Phone: (02) 501-8231: 501-2679, 
Telex. 20261 MECTAC, 11942 TAIAUTO; FAX: 886-2-501-4265. 
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EX - 


My observation is that the fear of screen burn is 
vastly overblown, especially in black and white. I can 
remember, when I first got into this business thirty 
years ago, that the old Vidicon film chain would sit 
there for hour after hour on the same I.D. slide. We 
would comment how amazing it wos thot it did not burn 
in ... not in the monitor screen, but on the targat of 
the Vidicon. We were real used to the sticky imoge 
Orthicon, which would burn in very badly in only a few 
seconds on a high-contrast scené. But I never recall 
.ever seeing any significant ofter-image retention on 
а Telecine monitor. 


1 sometimes go off and leave the Mac on the same 
image for hours and have yet to see _any_ sign of 
after-image. In the old days If you had after-image it 
was generally from the pick-up tube and not the monitor 
screen. The remedy was to defocus the camera on a high- 
brightness flat field for a couple hours. That would 
generally erase the image. 


I am not denying raster burn on a picture tube; 
however, that takes years to produce and results from o 
general deterioration of the picture tube phosphar. 

Uncle David 


mocintosh/news 515, from dwiner (Dave Winer, Living 
Videotext Inc.) 
а comment to message 514 


But manochrome PC screens are a different story. I have 
a PC that had ThinkTank left on so many nights thot the 
two white bars at the bottom of the screen have become 
permanent. Now we just keep the monitor on а 895 
machine and leave it turned off most of the time. 


I'va gotten into the habit of turning off monitors 
at night before I leave, but, like you, I don't worry 
about it during the doy. 


macintosh/news #516. from ccrawford (Chris Crowford) 
а comment to message 514 


My Liso, which hos outomatic &creen-dim as port of the 
hardware, clearly shows the menu bor for the editor 
when in other progroms. My original Мас also shows the 
Apple, "File," ond "Edit" items from the standard menu 
bor in just about every application that doesn't 
otherwise cover that section of the screen. 


Of course, the mere foct that such burn Is visible 
does not токе it a problem. 


PRODOS BI COMMAND PARSER 
opple/software #302, from Jtlerney (John Tierney) 


I have been trying to use the BI (BASIC Interpreter) 
from machine language and have run into o problem I 
can't explain. For example, let's say I want to do a 
cotalog from ossembly thru the BI. These ore the steps 
thot I thought I should follow: 


1. Put the command 'CATALOG'4$80 in the input buffer 
($200) 

2. JSR to BI command parse (%8Е05) 

3. Check $BEOF for error (68 = no error) 

4. CLC and RTS 


The steps outlined above do actually produce a 
cgtalog but then I get a "Syntax Error" (sometimes 
two). Is there something else 1 must do before RTS? 
$BEGF is returning $00, so the error is after the 
routine is finished. Anybody have any Insight on this 
problem? 

John 


apple/softwore $305, from mdovis (Morgon Dovis) 
a comment to message 382 


I маз going to plop onto my 11% to try out what you 
explained. I’ve done that exact same thing before, and 
successfully. But I did it from a BASIC program. 
Something like this: 


CHO$ = "CATALOG" 

ВЕӨЗ = 48645 

FOR I = 1 TO LEN(CMD$) 

POKE 51141,ASC( MID$(CMD$,1)) 
NEXT 

POKE 51141,13 
CALL ВЕӨЗ 


“КЕМ put C/R in there at end 


It worked just fine. The "Syntax Error" that you 
get is telltale. What this usually means is that 
Applesoft's text pointer has failen upon something that 
[t doesn't 11ке. If, say, your routine that puts 
"CATALOG" into the input buffer and callis DOSCHD 
($8E03) is ot location 768 ($300) in memory, and you 
typed 


JcALL 768 


from immediate mode in order to execute it, guess where 
the text pointer is? Right, it is pointing right after 
the 768 (which is in the input buffer). BASIC happily 
goes out and jumps to $300 to execute your routine. 
Now, when your routine stuffs "CATALOG" into the input 
buffer, it just trounced the "CALL 768" (or even a 308G 
from within the monitor!), and probably the nuli 
terminator that BASIC puts ot the end of your immediate 
mode commond so that it knows when to stop parsing 
instructions. Also, if you have a clock cord, ProDOS 
will poll Tt before each DOS command ond stuff 17 bytes 
(or is it 167) into the input buffer starting at $200 
-- this would also munge your command and anything that 
followed it. 


After the cotalog is displayed, Applesoft returns to 
continue parsing commonds ої its text pointer which (if 
in immediate mode) is pointing somewhere inside the 
Input buffer. Of course, you can guess the results: 
SYNTAX ERROR. 


Try doing the call to your routine from deferred 
mode: 
а CALL 768 
RUN 


See if that works. If so, your problem is solved, 
And you might want your routine to save the first n 
bytes of the input buffer before calling $5E@3, ond 
then restoring them when done so that immediate mode 
usage is okay. 


Of course, this was oll “on-the-fly” speculation. So 
I could be very, very wrong about all this. But I've 
had this sort of thing happen before with DOS calls and 
such, 


opple/software $324, from jerryh (Jerry Hewett) 
a comment to message 303 


You might also want to try sending low-order ASCII (bit 
B clear, including the C/R) to the input buffer -- BI 
or ProDOS might be fussy obout thot. 


apple/software #305, from jtierney 
d comment to message 304 


I think you are right obout the problem in the 
immediate mode, I still hod a problem in the deferred 
mode and solved [t by putting o 00 in $БЕ@Р before 
calling OOSCMD. Thanks for your help. 


apple/software #397, from тісуіз 
а comment to message 505 


(continued) 
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Spreadsheets are wonderful 
tools, but they have three major draw- 
backs: they take up a lot of disk 
space, they take a lot of time to load 
and to save, and they're expensive 
to send electronically. 

Introducing 502!" from Turner 
Hall Publishing, the spreadsheet 
compaction utility that reduces the 
amount of disk space needed for 
Lotus 1-2-3% 
and Symphony" 
spreadsheets by 
8096-9596. And 
cuts retrieve/ 
save time for 
floppy users. 

SQZ! takes 
up less than 30K of RAM and runs 
co-resident in memory with DOS and 
the Lotus program. It works easily with 
popular memory-resident programs 
like Note-It" and Sidekick" In RAM, 
the spreadsheets remain the original 
size. Spreadsheets are automatically 
squeezed and unsqueezed during 
normal file saving and retrieving 
without loss of content. 

SQZ! features a communications 
option that reformats spreadsheets 
so they can be sent over electronic 
mail services that normally only 
accept text files. And since the files 
are sent in compressed form, you can 
save 8096-9096 in transmission time 


HOW TO ORDER, 


Order SQZ! by phone. We accept MasterCard or Visa. 
Or fill out the coupon at the right and send it to us with 
a check or money order. Include $2 shipping ($12 outside 
USA). СА residents add $5.60 sales lax. SQZ! comes with 
a 30-day, money-back guarantee. 


В Turner Hall Publishing 


10201 Torre Ave., Cupertino, CA 95014 


1-800-556-1234 х527. 
(In CA 800-441-2345 x527) 


SQZ! is also available at better dealers. 


SQUEEZE 10 TIMES AS MANY 
SPREADSHEETS ON A DISK. 579,95, 


on your phone bill. And a password 
feature lets you encrypt files to 
protect them from unauthorized use. 

SQZ! is simple to use. It's not 
copy-protected so hard disk users can 
install it easily. The user interface 
mimics Lotus: You can even customize 
the defaults. 

SQZ! runs on the ІВМ” PC, XT" 
AT," and 10096 compatibles with 
any release of 1-2-3, Symphony and 
VP Planner." It's compatible with EMS 
memory expansion boards. Every 
package comes with a complete User's 
Manual, the program diskette, a Help 
Hotline number, and a 30-day money- 
back guarantee. 

We also publish Note-It, the 
1-2-3 documentation utility. Which, 
we're proud to say, was named 
1985 runner-up Product of the Year 
by Infoworld. 

Remember, when you're up 
to your ears in data, there's only one 
thing you can do. SQZ! 


| 


THE DATA SQUEEZER 
FOR LOTUS. 
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| Please send те copies of SQZ! at $79.95, plus | 
| $2.00 for shipping ($12 outside USA). CA residents add 

$5.60 sales tax. 0 enclose . Please charge my | 
| ПІ MasterCard or 0 Visa. | 
| Сага # Exp. Date 1 
| Мате 

Сотрапу і 
| Addrass | 
| Снұ State Zip | 
| Phone ( ) | 


-—— m о 


ШІ сабай iuis Du d m n 


502! and Note-it are trademarks of Turner Най Publishing. Latus and 1-2-3 are registered trademarks, and Symphony is a trademark of Lotus Development Corp. 
Sidekick is a trademark of Borland international. ІВМ is a registered trademark сі, and ІВМ XT and (ВМ AT are trademarks of International Business Machines Corp. 
VP Planner is a trademark of Paperback Software international. Program copyright Synex Systems Corp. 
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Inquiry 120 


280 Turbo Modula-2 


Created by Borland International! 


Complete programming environment features WordStar-like 


editor, automatic invocation of editor when compiler detects 
programming errors, and extensive function library 


Turbo Pascal programmers wil! love it because: separate 
compilation for large programs makes development fast, ad- 
vanced capabilities for linking assembly language REL and 


object files, passable open array parameters, and much more 
Easy to use: includes extensions like Turbo Pascal for I/O, 
string handling, multidimensional arrays, and error handling, 
makes use of Modula-2 much less complicated 


Includes multiprogramming facilities for advanced applica- 
tions, 1/O redirection te and from files and devices 


Outperforms *O" compilers for speed of compilation and 
speed of exétution 


500-plus page Turbo Modula-2: manual included 
Price: $69.95 


Requires Z80-compatible microprocessor and CP/M cómpati- 
ble operating system 


Dealer and Distributor inquiries invited. 

Visa/Mastercard accepted. Add $6.00 shipping/handling in North America, 
&ctual cost elsewhere, Specify disk format. 

Trademarks: Turbo Modula-2, Turbo Pascal, Borland international: WordStar, 
MicroPro; CP/M, Digital Research; 280, Zilog. 


Echelon, Inc. 


885 N. San Antonio Road * Los Altos, CA 94022 
415/948-3820 (Order line and tech support) 


Instrumentation 


е Engineers 
е Maintenance 


е Technicians 
* Designers 


Nowadays, there is absolutely no need to do wiring 
and terminal schedules by hand. The same applies for 
lists: terminal boxes, splice boxes, cables, field 
equipment, etc. 


The wildest, most complex wiring configuration may 
be recorded with the W2 wiring program. For 
example, you can have up to 13 jumpers within the 
same box. Even pair and tracer colors are recorded. 


Every entry is verified for error, continuity, 
availability, etc. There is even an auto-command where 
you need only to enter the first box, and bingo! the 
remaining cables and boxes are selected right up to the 
control room. Fantastic! Not really. And we аге not 
even talking about ease of use, windows, menus, etc. 


This program has been extensively field tested. It is 
ready to go now, complete with a 90 page instruction 
manual. You can of course develop your own. At least 
500 hours will be needed, and a lot of sweat. At $403, 
the W2 wiring program costs less than $0.60/hour. 
Can you do better? 


W2 INDUSTRIAL WIRING PROGRAM, $403 
(version 1.2) 


No quotation please. Use this add, price is valid for 60 days. 
Delivery, immediate and conditional on acceptance of license 
agreement. U.S. Currency. Net 30 days. 90-day warranty. 


Send purchase order to : 


TECHNO-SOFT, 3555 Berri #1007, 
Montreal, Canada. H2L 4G4 
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That's interesting. I don't think the contents of $BEBF 
should be significant prior to making the call. If, 
however, you are testing that location after the cali 
to DOSCMD, it would be. But I don't think you ought to 
do it that way. From whot I've read about it, the carry 
flag is your Indicator of an error occurrence after 
calling DOSCMD. That would make sense since ProDOS does 
the same thing. You might want to try: 


JSR DOSCMD 
BCC NO ERROR 
LDA $BEOF ;A-reg now has error code 

If BASIC.SYSTEM is as consistent with errors as 
ProDOS is, I'll bet you don't even need to load the A- 
register with $8EOF after a JSR DOSCMD. If an error 
happens, the carry should be set, and the accumulator 
should contain the error code for you. (Might help to 
cut down on some of the code in your program to take 
advantage of this circumstance.) 


apple/software $368, from jtierney 
a comment to message 307 


Well, I'm not sure, but I am beginning to think that 
$BEOF is not reset after an errar occurs. Putting a 8e 
there before the call warks fine. I will look into the 
carry flag. My primary source of info on this is 
Beneath Apple ProDOS (by Don Worth and Pieter Lechner, 
1984, Reston Publishing) ond they don't mention the 
carry flog to detect an error. Mokes sense though. 
John 


apple/software $309, from mdovis 
a comment to message 308 


I'm sure that $BEOF will! chonge «ONLYe if an error 
occurred, otherwise BASIC.SYSTEM probobly leaves 1% 
alone. I've always used the corry flag status after HLI 
and DOSCHD calis to indicate on error, It seems to work 
flawlessly. 


MOUSE AND MOUSEWRITE 
apple/hordware 4497, from rbracken (Rick Bracken) 


Is anyone out there using MouseWrite? I have version 
1.5.7 and the revision C of the Apple Mouse. Everything 
works fine execpt printing. When I go to print I only 
get port of my document prior to MouseWrite crashing. I 
have the Mouse in slot 4, a Super Serial Cord In slot 
2, and the FingerPrint Plus parallel interface in slot 
1, connected to a Panasonic dot-matrix printer, Any 
help or suggestions would be appreciated. 

Rick Bracken 


apple/hardware 4498, from Jerryh 
а comment to messoge 497 


The problem might be the FingerPrint Plus card -- I 
was recently talking to a developer who was having 
trouble getting this card to work correctly with his 
program. You might want to try it with another card 
(borrow one from a friend, or try it at your tocol 
computer store) and see what hoppens. 


apple/hardwore #499, from mdavis 
а comment to message 498 


Right. I could not get my version of MousePaint to 
print through Apple's porallel printer interface, 
though it worked great with the SSC and Imagewriter. 


(Does It have a printer-instal! option or anything 
like thot?) : 


(continued) 
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We've been carrying a torch for other files as dBASE. windows without any other software. 
dBASE for years. For greater flexibility, Quicksilver Апа Quicksilver speed, power 

So we're pleased to announce lets you create your own User- and compatibility are all yours for 
Quicksilver," our totally new Defined Functions. It also supports just $599. 
dBASE III Plus compiler. “dBASE Tools For C,” and lets you To order, call the Word Tech 

Quicksilver produces native link in your own C code for com- Systems, Inc. HOTline at (415) 
assembly code which runs dBASE plete control of your database 204-0900. But do it today. Because 
applications like wildfire, faster applications. (Our own powerful we all know that the race goes to 
than anything else on the market. НОТ C" compiler is available for the quick. 

It also supports all the program- just $99.) 


ming commands of dBASE III With Quicksilver you can even 

Plus, including multi-user syntax create your own windowing envi- P 
and memo fields. It includes a ronment, because we've added a Ol | ICKSII VER 
faster SORT and INDEX. And it full set of dBASE-like commands 

uses the same data, index and that give you up to 99 crisp, quick by WORDTECH 


QUICKSILVER” and HOT C" Word Tech Systems, Inc. Other products trademarked by others. Inquiry 393 
© Word Tech Systems, Inc. 1986 
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apple/hardwore #500, from rbracken 
а comment to message 499 


I can get MousePoint to function properly with my 
Panosonic printer and the FingerPrint Plus card but 
still no go with MouseWrite. I om borrowing an 
alternote card tomorrow. 


apple/hardware 501, from rbrocken 
a comment to message 498 


Back again. I think I hove the solution to the 
FingerPrint cord problem. Evidently the FingerPrint 
Plus does not handle interrupts properly. I'm going to 
call Thirdware Computers about a possible fix that I 
heard about. Will let you know. 

Rick B 


PS: MouseWrite worked great with a Grappler сага, 


apple/hardware #503, from mdavis 
a comment to message 501 


MouseWrite requires interrupts in order to print 
text717 (hooo! heee! haawww! ooo! har har harlll) 
Strike onother polnt for old Roger. 


You ought to ask them why MouseWrite's pull-down 
menus kind of "crawl" down the screen... "It's becouse 
we wanted to give the impression of the menus actual ly 
being pulltlifilled down the screen, во we put іп some 
folse delay loops to siow them down." 


Jiminy Crickets, that's rich! 


apple/hardwore $524, from rbracken 
а comment to mestage 501 


Back agoIn. Short update on my FingerPrint problem. 
Called Rafae! Landers ot Thirdwore; he sent out a new 
ROM = по charge. 

Rick B 


apple/hardwore $525, from jerryh 
а comment to message 524 


Did they teli you what the problem was in the first 
place? А brief description of the situation ond what 
steps Thirdware took to correct it might help someone 
else down the road. ("Oh yeah! I remember seeing a 
solution to that on BIx!"} 


ACIA 6551 TECHNICAL INFORMATION 
opple/long.msg #2, from Jemurray (John Murray) 
Writing communications programs for the Promodem 1200A 


For onyone interested in writing a terminal program 
for the 1200A (Super Serial Card compatible) internal 
modem, here is а brief description of the 6551 ACIA 
used in the 1200A and Super Serial Card. іп the 
following description, it Is assumed that the 1200A is 
in slot 2. In register descriptions, bit 7 is the most 
significant bit. 


The 6551 hos 5 registers, which are mapped to 4 
Apple memory locations. To write а program to control 
the 1200A, it is necessary to directly read and write 
these registers: 


Recetive/Tronsmit Data Registers: location: $COAB 


These registers contain the charactera sent to and 
recelved from the modem. Writing to this location 
writes data into the Transmit Dota regiater and reading 
from it reads from the Receive Dota register. 
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Status Register: location: $СӨА9 

This register contains status information obout the 
6551. Blt 4 is set ot 1 when the Transmit Doto register 
[s empty and cleared and ot 0 when dota is written into 
{һа Transmit Oota register, Bit 5 is set when the 
Receive Data register has received data ond cleared 
when the data is read from the Receive Dato register. 


Command Register: location: %СФАА 


This register controls vorious transmit/receive 
functions. Normally, bits © ond 3 should be set and 
bits 2 and 4 cleored. Bit 1 enables receiver interrupts 
ond is set to disable interrupts ond cleared to couse 
an IRQ' interrupt when a choracter is received. Bits 5- 
7 control pority checks as follows: 


Bit 7 6 5 
- - @ No parity 

@ 1 Odd parity 

1 1 Even parity 

0 1 Mork pority 

1 1 Spoce pority 


— = {© 0 


Control Register: location: $COAB 


This register sets the mode of the 6551. Bit 4 
should normally be set. Bit 7 selects the number of 
stop bits, set for 2 stop bits and clear for 1 stop 
bit. Bits 5 and 6 control word length os follows: 


Bit 6 5 

990 8 bits 

8 1 7 bits 

18 6 bits 

1 1 5 bits 
Bits @3 сөй the baud rate as follows: 
Bit 3218 

06118 300 boud 

10886 1200 boud 


I hope this is helpful to anyone writing a terminal 
progrom for the 1200А 


APPLE IIGS 


The IIGS section of the Apple conference has received a great amount 
of traffic from the day the IIGS was announced. The following are ex- 
сегріѕ covering resets, sound, graphics and assembly language 
programming. 


RESET INCONSISTENCIES 
opple/ge.compat #27, from rbrodford (Rex Bradford) 


Does anyone know why my OpenApple-Controli-Reset only 
works some of the time? 1 cannot detect any pattern. 
Although usually if I bang on it o dozen times it seems 
to catch. This is on my Product Validation Unit; I! 
don't know if this is me or real or what. Any comments 
from the guys at Apple? 


apple/gs.compat 28, from өгісеідгей (Eric Eldred) 
a comment to message 27 


Yes, same thing happens in my PVU. I was told It is in 
programs that do not allow interrupts (the Control- 
Command-Escape uses an interrupt to call the clossic 
Desk Accessory and won't work in a lot of progroms in 
DOS 3.3, and even in one under the new ProDOS I saw 


today). But I thought thot wos hard-wired more than 
that in the Ile for copy protection reasons. (77) 


opple/ge.compat #29, from ga.softteom (Apple Computer) 
a comment to message 27 


(continued) 
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Inquiry 110--» 


The Diconix 150. So light its the one 
PC printer you can take lightly Anywhere. 


DICONIX 
A Kodak Company 


3100 Research Boulevard 
Dayton, Ohio 45420. 


For the dealer nearest you, call 
1-800-DICONIX Telex: 288-280 


" 


If you have а 1-meg memory expansion card, OpenApple- 
Control-Reset will cause all RAM not configured os a 
RAM disk to be zeroed. This takes some time. If you hit 
the reset again, it restarts the zero process. If this 
is the problem, be patient. If not, bring it up again 
and ме' 11 try to find an answer. 


R. Montagne (IIGS software) 


9pple/gs.compat #30, from де. зоѓ оста 
a comment to meesage 28 


It is true that programs that disable interrupts also 
disable access to the control panel via OpenApple- 
Control-Escape. OpenApp!e-Control-Reset is not an 
interrupt, and should always work. See my comment to 
message 27. 

R. Montagne (IIGS software) 


apple/ga.compat 31, from gs.softteam 
а comment to message 27 


I would guess that you have keyboord buffering enabled 
from the control ponel. There ia a bug in the version 
of the keyboard micro used In the PVU units. Quite 
simply, Controli-OpenApple-Reset is buffered. If you 
һауе anything in the keyboard buffer and try to reset, 
nothing will happen. A quick work-around is to flush 
the buffer if reset doesn't work. The keystroke for 
this is Control-OpenApple-Delete. 

John Worthington (IIGS Software) 


opple/gs.compat #32, from Jerryh (Jerry Hewett) 
а comment to message 27 


> ...why my OpenApple-Control-Reset only works some of 
the time? 

Same thing happens on my IIc. The solution is eosy, 
thonk ghu... 


1) Press OpenApple-Control-Reset simultaneously. 
2) Release the Reset key, but *NOT* the OpenApple 
and Control keys 


Works every time. І guess the reset code is 
performing all sorts of stuff like bank resets, code 
swaps, étc., and when the routine checks to see what 
keys ore pressed further into the routine it has to 
find the OpenApple ond Control keys down. 


apple/gs.compat #38, from rbradford 
а comment to message 30 


I Just tried OpenApple-Control-Reset from the Monitor. 
The first two times I just got о ] prompt; the third 
time it went to boot off the disk. I have no memory 
expansion and was very potient (it does hesitate about 
а second when it works correctly). Perhaps I'm still 
missing something... Rex 


apple/gs.compot #39, from rbrodford 
а comment to message 31 


Thanks for the Information. Still, on my PVU just now 
I was Inside a game called H.E.R.O. I hit Control- 
OpenApple-Delete followed by Control-OpenApple-Reset, 
and it took a few times. Perhaps the buffer-flusher 
keystroke is Itself buffered or locked out? 


apple/gs.compat 40, from rbradford 
a comment to message 32 


GREAT SCOTTI! It's true! Pressing OpenApple-Controi- 
Reset and releasing the Reset before other keys makes 
it reset every time. Rex Bradford 


appte/gs.compot #42, from adavis (Morgan Davis) 
a comment to messoge 27 


pn c Bx нені 


Make sure you release the Open-Apple key «last* when 
doing a Ctrli-OA-Reset sequence. If you don't, the 
reset routine is called and it sees that the OA button 
(s not down, and causes just a standard reset. 


apple/gs.compat 443, from cheath (Charlie Heath) 
а comment to message 39 


H.E.R.O uses interrupts to synchronize the display - 
perhaps somehow the interrupt servicing is Interacting 
with the reset function? 


apple/gs.compat 44, from cheath 
a comment to message 40 


Then again, perhaps not. 


apple/gs.compot $45, from gs.softteam 
a comment to message 38 


OpenApple-Control~Reset is а sequence-sensi tive 
operation. Try holding the OpenApple ond Control! keys 
down. Then press Reset. Release Reset. Then release 
OpenApple and Control keys. 

Roy Montagne (IIGS Softwore) 


apple/gs.compot 446, from gs.softteam 
a comment to message 42 


The Reset key should be released first (before the 
OpenAppie and Control! keys). 
Ray Montagne (IIGS Software) 


opple/gs.compat #47, from gs.softteon 
9 comment to message 43 


Reset is on independent function, and should not be 
affected by Interrupts. See message 45 for the proper 
sequence of keys to reset. 

Ray Montagne (IIGS Softwore) 


opple/gs.compot ф48, from ericeldred 
a comment to message 47 


Yes, on my PVU, I hove had no trouble since I wos 
careful ‘to use the sequence described above. Actually, 
I gave it some thought and seemed to remember thot I 
had to do that on my IIe as well; it was just a little 
more noticeable here. Thanks for the tip about the 
keyboard buffer disable. 


GRAPHICS MAPPING 


opple/gs.other $82. from bwebster (Bruce Webster, 
Consulting Editor, BYTE) 


I got the Impression from Gregg-ond-Rick's preview that 
the super hi-res graphics screen is in a fixed location 
in RAM and (I may be misremembering, but I'm too lazy 
to go back and look) that there's only one, Is this 
true? I sure hope not. 

..bruce.. 


apple/gs.other #94, from rbradford 
а comment to message 82 


It appears from my reading of the docs that indeed 
graphics memory is fixed in memory. It's a shame 
becouse display double-buffering was invented (on 
micros anyway) In the Apple II. The display interrupts 
are helpful in synchronizing screen updates, but It's 
just not the same. 


I am beginning to think that the 256 on-scresn 
colors (with some loyout limitations) from a palette of 
4096 will make for quite nice displays. Ноя anyone sean 
the AT&T board that has resoiution of only 256 by 256 
but produces stunning displays because of ita 32,000 
colors? 


Also, the byte layout (pixeis contained within 
(continued) 
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High-Speed Animation on Your IBM PC! 


Inquiry 270 


PEL 
superPower 
Compatibility 


The POWER SYSTEM" from PECAN has sel a new standard [or comprehensiveness in 
program development environments Ihal you won! find anywhere else: 

PORTABILITY: Whether you're an ardent beginner or a seasoned pro, THE POWER SYSTEM 
lets you design software thal can run on virlually any mini or micro withoul having to rewrite 
Ihe program. The program you wrile on tha computer will operata on another—even il (ће Iwo 
hardware syslems are incompatible. Your software never becomes obsolete—even if your 
hardware does. 

INTEGRATABILITY: The versatility and flexibilily of THE POWER SYSTEM enables dilferent 
users іо exchange program modules Ireely with one another, even though the modules may 
be wrilten in different programming languages. 

LANGUAGE INTERCHANGEABILITY: THE POWER SYSTEM lels you customize the modules 
of your appticalion in Ihe most appropriate of Pecan's powerlul languages including UCSD 
PASCAL, BASIC, FORTRAN-77, ASSEMBLER, or MODULA-2. Once you're created your multi- 
language program, the modules аге linked automatically. The application then runs as if you'd 
wrillen i all in спе language. 


THE POWER SYSTEM Only $99.95 


For PC-DOS, MS-DOS, AMIGA, ATARI ST, MACINTOSH, RAINBOW, TANDY, STRIDE, as well 
as most popular 8/16/32 bit systems. Also available іп VAX, UNIX, РОР-11 OS's & olhers, 


THE POWER SYSTEM Includes the language of your choice: UCSO PASCAL, MODULA-2, 
BASIC, ASSEMBLER and FORTRAN-77. Choose an additlonal language for only $79,95, 
Buy three and we will send you a fourth one FA EE | 


ATTENTION CORPORATIONS: Call and ask about our training seminars. 
SCHOOLS: Special Educational Discounts 


NOT COPY PROTECTED 
Mail Your Check Or Money Order To: 
Pecan Software Systems, Inc. 
1410 - 39th Street 

Brooklyn, New York 11218 
(718) 851-3100 
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The UCSD Pascal Company 

ITT TELEX NUMBER: 494 з910 Ced Card Orders 4.800-63-PECAN 

COMPUSERVE CODE: 76703,520 Call Toll Free IN YS) 1-800-45-РЕСАМ 

Picasa add $2 50) or "mj МЕ. m нта 2 aia 51000 and а maka piyama by bank diah 
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Expansion Chassis/Tape Back-up 


Specification 
Dimension 
рх хН(ст) 
30x 15x6.5 
42x 25x іф 


39 x 30x 15 


dO x4? x 14 
26.5 x 18x 13.5 


5239 


38,5x 30x 13,5 
39,.5x18x 13.5 
38.5x 40 x 9 


* Extra space for a stand alone controller 
EXT and ЕСУ Adapters [Iniarfacing Computer & Chassis With бісіз)..,5149 
Tape Back-up (With Controller & Cabia)....$499 


ORDER TOLL FREE: (800) 826-0267 
in California Call (408) 434-0877 
SOURCE ELECTRONICS CORP. 
2380 Qume Drive, Suite E 
San Jose, СА 95131 
Telex: 279366 Fax: (408) 434-0539 
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bytes) Ге much better for software than bitplane 
displays. Bitplanes are populor In high-end systems 
because fancy graphics hardware can cope with bitplanes 
easily, but software has a dickens of a time updating 
pixels which are spread across several bytes. Not too 
much fast onimotlon seen on the Atari ST yet, fer 
instance. 

Rex Bradford 


apple/gs.other #100, from cheoth 
а comment to message 94 


Say it ain't so! A single video display area, іп an 8- 
meg oddress врасе? 


How fast сап the 65815 copy an entire display 
screen? Make that: What Ts the fastest way to move a 
16-bit word from one indexed location to another? 


apple/9gs.other $154, from rbradford 


TITLE: Coping with the single video bank 

Since the IIGS has only one hardware bank of display 
memory In super hi-res mode, It Is of interest to know 
obout writing to an off-screen "bank" ond copying the 
results to the real screen. Quickdraw II does suppart 
writing to a "screen" anywhere in memory; next tosk is 
to copy it to the real screen memory. The MVN and MVP 
instructions will do block moves at 7 cycles per byte 
moved; since the screen is 52,000 bytes, thie is 
224,000 cycles. At 2.8 cycles per microsecond, this is 
68,999 microseconds, or 80 milliseconds. This is 5 
video fields at 60 Hz, which does not exactly make for 
а ¢leon screen update. Anybody hove any thoughts on 
this matter? 

Rex Bradford 


apple/gs.other $155, from cheoth 
а comment to messoge 154 


That sounds about like the speed to copy o screen on 
the original Ila, except of course the [le does have 
an alternate bank. That 1% about five times *slowers 
than Atari ST and AmIga's; and both of them «do» allow 
bank switching. 


apple/gs.other #163, from gs.softteam 
о comment to messoge 154 


Actually, the block move Instruction ia not the best 
way to move data onto the screen. The block move does 
o false read of the destination address. Since the 
destination address [s slow video memory, it costs 1 
microsecond. The fastest that I have moved data onto 
the screen is gbout 8.5 frames per sec. If the palette 
and screen brightness bytes are not baling changed, 1% 
will Һа faster, I think that over 9 frames per sec Is 
doable. The Empire Strikes Back demo (for those who 
saw 14) was 8.5 frames. 

Rich WIIliame (IIGS Software) 


MULTIPLE KEYBOARDS 


opple/gs.other #151, from dbetz (David Betz, Senior 
Editor, BIX) 


Does anyone know If software on the IIGS can tell which 
of several keyboards a keystroke originates from? Сап 
I hook up two keyboards and have my program treat 
keystrokes from each keyboard Individually or are they 
indistinguishab!e? 

David Betz 


apple/gs.other #152, from cheath 
a comment to message 151 


Interesting Idea. I've often wished, when 
multitasking, for alternate sources of input without 
hoving to select a new window or something. Orives me 
batty when I stort typing ond the data goes into the 
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10 MHz 286 TURBO 


The Code of the West 


The Good 


Western 


286 Turbo" 


Western Computer Corp. has built 
a strong reputation in the Micro- 
computer Industry by sticking to a 
few basic principles. We call it the 
"Code of the West" and it goes 
something like this: 


MAKE IT BETTER. 
with added features like 8-10 MHz 
switchable, 512K of RAM expand- 
able to 1MB, Standard RS-232, 
Parallel Ports and 1 year Warranty 
on parts and labor. 


MAKE IT NOW. 
it doesn't matter how good a deal 


you make if you have to wait 
forever to get it! 


MAKE IT CHEAPER. 
and pass the savings on to the 
Buyer. 


MAKE IT COMPATIBLE. 
we can't think of anything worse 
than getting a good deal on a new 
system, but not being able to run 
your favorite Software! By the 
way, we use Phoenix Bios for total 
compatibility. 


MAKE IT IN AMERICA. 
Please! 


The Bad 
55295090 


What could а Personal Computer 
with fewer standard features, actual- 
ly do for you that would compel you 
to part with an additional $3,300.00. 
Will it pick-up the kids from school, 
wash the car or walk the dog? Think 
about it! 


& The Ugly 


Regardless of what you pay for it, 
a Foreign Import can be one big 
gamble, with no guarantees of com- 
patibility, service, or support. 


Inquiry 384 for End-Users. Inquiry 385 for DEALERS ONLY. 


Western Computer Corp. has a full 
line of personal computers and 
peripherals designed around your 
needs and your budget including: 
WESTERN COMPUTER XT TURBO} 
WESTERN CARRY-ON™ 
and... 

. Coming soon—WESTERN 80386!" 

Call one of our salespersons at 
(714) 553-1611 to find out how to 
hang-on to more of your money! 
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==€SI ter 
17781 Mitchell St., Irvine, CA 92714 USA 
Phone (714) 553- 1611 
Customer Service Only (714) 533-1705 
Telex: 7566731 
Answer Back WESTERN COMP 
FAX (714) 553-0236 


Western Computer Australasia Limited 
4-82 Abbot Street, Ascot Brisba 
ueensland, Australia 4007 
#(07) 268-6589 - Telex: AA144746 
FAX: #07) 2685256 - Answer Back MCGUIR 


- Western Computar Senin ; 
ше ? Despacho 
08007 Barcelone, Spain 


Western Computer Greece - Busisoft Ltd. 
102 Syngrou Ave, Athens 11741, Greece 
902 4248 - TLX: 210364 


We provide instant response to TIPS. 
You call, We call! See page 440. 
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wrong window! What do you want to use multiple 
keyboords for, Dovid? 


apple/gs.other #153, from dbetz 
а comment to message 152 


Game progroms. I thought it would be interesting to 
design a game program for the GS that would allow two 
(or more) players to interact with the machine (and 
each other) ot the same time. I suppose thot multiple 
independent keyboards could be useful for educational 
software also. The teacher could be the copilot ready 
to take over the controls but also have some command 
options thot the student doesn't have access to. 

David Betz 


apple/gs.other 4161, from gs.softteom 
a comment to message 151 


By talking to the keyboard micro you can tel! which 
keyboard is sending the keystroke. We had a game going 
in the lab with 6 keyboards. Everyone would type faster 
to make their character win a race. 

John Worthington, (IIGS Software) 


SOUND CAPABILITIES 


apple/gs.graphsound #6, from nightlight (Patrick 
Murphy) 


Sow the IIGS today...pretty neat. Questions about the 
sound: 


The Ensoniq chip that runs the sound provides 15 
voices (oscillators). I presume that these are 
digitized waveforms. 


1) What are the limitations on the waveforms? A 
fixed number of bytes per waveform, or fixed total of 
bytes for all 15, or something eise? 


2) Why is there 64K of RAM for the sound chip? Is it 
d convenience (a scratchpad) or a limitation (only 64K 
of somples total)? 


3) The sound is mono, but a company makes a stereo 
boord which seems to demultiplex the mono. How does 
this work? 


4) This question is crucial to my interest, which is 
in running laser light shows with the IIGS: Is it 
possible to get two or more non-demultipiexed outputs 
from the chip? For example, if I open it up, ore all 15 
of those voices/osciliators coming out of the chip, or 
are they mixed internally? (Mono would be useless; the 
more fully independent digitized waveforms, the 
better.} Thanks for any info on the IIGS sound 
copoabilities. 

--Patríck Murphy 


apple/gs.graphsound #8, from robmoore (Rob Moore, 
Manager, IIGS Hardware Design Group, Apple Computer) 
о comment to message 6 


The Ensoniq DOC includes 32 oscillators. Our sound 
tools use these in pairs and reserve one pair to 
generate time slice interrupts so we end up with 15 
voices, With the right software you could do 32 
voices. 


Waveforms ore stored in o dedicated 64K section of 
RAM and start on page boundories. They con be up to 32K 
long. 


Stereo or multi-channel sound is possible and stereo 
cards have been bulit. Each oscillator con be 
specified to be assigned to a particular channel number 
(0-15) and the least significant 3 bits of this channel 
number are ovalfabie on the littie DOC connector on the 
board. So оп 8-жау analog mux [multiplexer] etc. wili 
let you have B-channel sound. 

-— Rob M 


apple/gs.graphsound 720, from nightlight 
a comment to message 8 


So to get eight independent sounds I would have to get 
the channel number off the DOC, and switch the signal 
coming from the D/As Into the channel I desire, 
correct? Does this mean that ali signals muet run at 
the some speed (or by only grabbing every nth gignol at 
no more thon 8 (157) multiples of o given speed)? 


apple/gs.graphsound 421, from robmoore 
а comment to message 20 


You're approximately correct - the channel number is 
used to vector the unfiltered output to the selected 
channel circuitry. The DOC generates outputs for 32 
oscillators (if 32 are enabled) and two dummy refresh 
cycles. It steps through the oscillators at about 7/8 
MHz, so with all oselilators enabled it takes 34 cycles 
to complete a pass through the oscillators. This works 
out to about a 26.4-kHz sample output rate, so the max 
frequency that can be generated with 32 oscillators 
enabled is about 13.2 kHz. The output step rate is 
constant, so enabling fewer oscliiators Increases the 
max sample rate and output frequency. 


apple/gs.grophsound #24, from gs.softteom 
a comment to message 6 


1. The Ensoniq chip has 32 oscillotors available for 
waveform playback. The architecture of the Sound Tools 
has linked adjacent pairs of oscillators Into 
"Generators." The reason there are only 15 generators 
instead of 16 is that Apple is reserving the last pair, 
The Sound tools are broken down Into four main 
sections: free-form sound, note synthesis, sound 
sequencer, and speech tools. Within the free-form 
tools the waveform can be up to 16 megabytes wide. The 
firmware will take care of moving data as needed into 
the 54K of DOC RAM. The smallest waveform that can be 
played by the free-form tools is one page (256 bytes). 


2. The DOC chip requires memory that can be accessed 
directly. The chip can access up to 128K of RAM but 
due to cost constraints some limitations had to be 
mode. This memory can be used by an application 
progrom to load waveforms which any of the generators 
con reproduce. 


4. The DOC chip time-domain multiplexes the output 
from each of the oscillators depending on the number of 
oscillators enabied, it will cycle through all of the 
oscillators. 


apple/gs.graphsound #27, from rbradford 
a comment to message 24 


I have seen several references to the 64K sound chip 
RAM. Where does this exist? Can any 64K orea (or part 
of 64K) be allocated to It? I ossume it doesn't have 
its own 64K RAM hanging around, does it? On the 
subject of memory, how much of the 256K is actually 
available? My cursory reading of specs mokes me 
believe that after sound RAM, graphics RAM, shadow RAM, 
tiny isolated pieces that ore a pain to make use of, 
atc., are al! accounted for (not to mention ProDOS 
itself and Finder ond all), precious IIttle is actually 
usable. Is Apple repeating the mistake all! computer 
monufacturers (including Apple) have made Їп the past-- 
great stuff crammed into a closet? 


GLU HELP 
oapple/gs.grophsound #26, from «grant (Steven Grant) 


HELP!! If I con get my boss details of the sound GLU 
quickly, he'll sign the check for a GS! What he wants 
is a description of the memory locations and registers 
used by the sound GLU chips. I've already looked ot 
whot's been posted re: the sound chips and maybe that 
will be enough. What he asked for specifically was 
(continued) 
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cx and GT180 not shown actual size 


Youre needed a computer 
that’s smaller, faster and 
packs more memory. And you've 
wanted the best of today's graph- 
ics. Well, now you can have both 
affordably. Micromint brings you its 
newest single board computer, the 
SB180FX and its piggy-back color 
graphics board the GT180. Now 
with this "double strength" combi- 
nation you can take industry stan- 
dard Z-80 compatible software and 
add colossal graphics like the 

ones you see on this page. That's 
right — graphics like these with your 
Z-80 software! 


The GT 80 has J8 commands 
тиін 23 gruphics drawiuy 
commands tine, rectangle, 
poli i tier, polygon, cile, 
ePHipsr, am, ellipse ure, 
Sifted тіне, mitt, 
pattern unit copy 


"еген of the GT 150 is 
m colors with a 
palette af 3006 


The SB180FX is only 5.75" x 8" . It 
gives you a 7-80 compatible CPU 
running at 6, 9 or 12 mHz. You 
also can get 512K bytes of RAM, 
up to 32K bytes of ROM, two 
38.4K baud serial ports, a parallel 


“Double Strength” Sol It 
delivers a high performance a 
computer and power graphics! | 


теш a 1 


Three horizontal split screens 
пімі өш window screen Size 
and position full рехтани 


Tum ical НЕ ЕТЕГІ EL y Vig 


port, a peripheral expansion bus, 
three bi-directional parallel ports 
and an industry standard 765A- 
compatible disk controller for up 
to four disk drives (any combina- 
tion of 32", 57/4” or 8" drives). 
An on-board SCSI expansion bus 
lets you connect directly to a hard 


disk drive or additional computers. 


Suftuare: Moda 2 by 
Borland [uternational 
Inctuding SBI80/GT180 
ағай Таг 


So don't wait any longer for the 

computer size, speed, memory 

and graphics you've been wait- 

ing for. The SB180FX and 
GT180 team not only gives 
you the latest features you're 
looking for, you can have 

' them for a great low price. 


SB180FX* ...starting at $409.00 
GT180 ............... $395.00 
Borland International 

Turbo Modula2........ $69.00 


Modula 2 Grafix Toolbox .$89.00 


*minimum configuration: 256K bytes of 
RAM and ROM monitor. 


To order or for technical information call 


1-000-635-3355 


In Connecticut call: 1-87 1-6170 
Micromint, Inc. 4Park Street Vernon, Connecticut 06066 TELEX: 643331 


Add up to 96K 
above 640K to all 
programs, including 
PARADOX and 1-2-3 


Panty-checked 256K 


with a one-year —EETUTELR ЧИШ. 


warranty. [| — mms et 


|= - = - ==» ш 
E n 


Run custom software | 
or the 3270 PC 
Control Program 
above 640K 


Run resident 


NER programs like 
] Sidekick above 640K 


Top off a 512K IBM 
| AT's memory to 640K 
Em and add another 
| 128K beyond that 


[mm] Short card works in 
ише the IBM PC, XT АТ 
and compatibles. 


Add expanded 
memory to programs 
supporting the 
Lotus/Intel/ 
Microsoft 
specification 32 


MAXIT'n memory works shove 640K 
for only $195. 


Break through the 640K barrier. 


MAXIT increases your PC's available 
memory beyond 640K. And it does 
it for only $195. 
MAXIT includes a 256K half-size 
memory card that works above 
640K. MAXIT will 
m Addup to 96K above 640K to all 
programs. 

m Run memory resident programs 
above 640K. 

m Top off an IBM AT's memory from 
512K to 640K. 

ш Expand 1-2-3 Release 1A or 2.0 
worksheet memory by up to 256K. 

m Add expanded memory above 


640K to programs like Symphony 1.1. 


Big gain — no pain. 

Extend the productive life of your, 
IBM PC, XT, AT or compatible. Build 
more complex spreadsheets and 
databases without upgrading your 
present software. 


Installation is a snap. 

MAXIT works automatically. You 
don't have to learn a single new 
command. 

If you have questions, our cus- 
tomer support people will answer 
them, fast. MAXIT is backed by a 
one-year warranty and a 30-day 
money-back guarantee. 


Order toll free 1-800-227-0900. 
MAXIT is just $195 plus $4 ship- 
ping, and applicable state sales tax. 
Buy MAXIT today and solve your 
PC's memory crisis. Call Toll free 1- 
800-227-0900 (In California 800- 
772-2531). 

We accept VISA, MC, AE, and DC. 


AT 
"Hil 


OsborneMcGraw-tiill 


2600 Tenth Street, Berkeley, California 94710 
Inquiry 215 


MAXIT в a trademark o! McGraw-Hill CCIG software IEM rs А recistered trademark cf Internabonal Bussiness Machines Corporation, 1-2-3 and Symphony are 
pucgstered trademarks of Lotus Development Corporation, Әкірізсе 


ts а regetered trademark 


ademark ol Bortand Iniematonal. Inc. PARADOX 16 a trademark of ANSA 
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info from the technical reference monual. We ore 
certified (but not registered) developers ot the 
University of Delaware, If thot helps. 

...Әйеуе 


apple/gs.graphsound 442, from cobmoore 
a comment to message 26 


The info on the sound GLU IC is available to developers 
but we're trying to discouroge people from talking 
directly to Ft. We have provided some very low-level, 
fast-access entry points in the sound tools to access 
the DOC sound chip and would really prefer that people 
use them. Otherwise it wil! be really tough to ever 
improve that stuff іп the future without losing 
compatibility. In other words, IF YOU TALK DIRECTLY TO 
THE NEW HAROWARE, YOU WILL PROBABLY NOT BE COMPATIBLE 
WHEN WE COME OUT WITH A NEW MACHINE. 


apple/gs.grophsound 43, from robmoore 
a comment to message 27 


The sound сһЇр (the DOC) hos Its own dedicated 64K of 
RAM which is separate from the system RAM. 


apple/ge.graphsound #51, from sgrant 
а comment to message 42 


OK, fair enough. But could you briefly describe whot 
tools аге avallable and how they ore used? Also what 
is the sompling rate, i.e., bandwidth, for sound output 
and input, and can the voices be combined? 


opple/gs.grophsound #74, from robmoore 
а comment to message 51 


The DOC includes 32 uncommitted oscillators that tend 
to be most usable when used in pairs per voice. With 32 
osclliators enabled, the output sample rate is about 
26.4 kHz giving 9 mox output freq of 13.2 kHz or so - 
higher with less osc enabled. Voices and/or oscillators 
соп be combined in numerous ways depending upon the 
software. 


BRA LIMITS 
apple/gs.developmt £18, from sgront 


The biggest problem I see is the limits on the branch 
instructions. If they ore limited to a 64K bank, and 
wrop oround оп an overflow, does this mean that all 
program modules are limited to , exactly | 64K? This 
could be a real problem for compiler writers, and a 
real nasty kludge for assembly programmers. Or maybe I 
am missing something here? I meon how can you be sure 


that your code will not cross a 64K boundary and what 
do you do if it does? 
+s Steve 


opple/gs.developmt #20, from sgloss (Steve Gloss, Apple 
Computer 
а comment to message 18 


indeed a single segment of code is limited to 64K bytes 
since it cannot cross a bank boundary. This does not, 
however, limit an application to 64K bytes. 
Applications can be segmented ond using the new 
development environmant, tools and OS, this is very 
easy to do. The development environment for the IIGS is 
more powerful thon anything we've had on the Apple II 
in the post. Code can be assembled ond linked in 
multiple segments that are loaded by the system loader 
on an ag-required basis. Intersegment references аге 
resolved as segments are loaded. Тһе loader calis the 
memory manager to find on appropriate-stzed place of 
memory for any segment being loaded. 

Steven Gloss, [165 Software 


apple/gs.developmt 424, from gs.softteonm 
о comment to message 18 


You're right about the branch instructions. All of the 
short branch instructions ore still limited to 1 byte. 
BRL takes a 2-byte operand. This con make things messy, 
but not too bod, since a code segment can't be larger 
than 64K. I don't know of many compilers that try to do 
bronches between segments. 

John Worthington, IIGS Softwore 


opple/gs.developmt 432, from sgront 
a comment to message 20 


I still don’t see how dealing with a segment of code 
that turns out to be 68K in length can be handled 
without mojor problems. 


apple/gs.developmt #33, from sgrant 
a comment to message 24 


So how do you moke sure before you get deep into your 
code, that it won't require a branch across segments? 
And if it does, is it back to the drawing board? 


opple/gs.developmt 434, from cheath 
d comment to message 33 


bra 


90. farther: jmp 


go. farther 


where, I, Real!y, wanted, to, go 


apple/gs.developmt $38, from mdavis 
a comment to messoge 33 


If the GS has any kind of decent assembler system, it 
should be able to report 64K boundary crossings for 
уои. This would fet you know where you should ріссе a 
JML (in order to change the code segment) to the next 
64K segment. 


In this thread from the Graphic Display conference, requirements for a 
IBM PC-based graphics system and possible upgrade paths for current 
IBM PC owners are discussed. 


grafic.disp/other #42, from mhoos (Mark Haas) 


Robert, I'd be very interested in hearing what your 
criteria for a graphics system are. Whot do you expect 
from the software? The hardwore? 


grafic.disp/other $43, from rtinney (Robert Tinney, 
BYTE cover ortist) 
9 comment to messoge 42 


In answer to your question, Mark (keeping in mind that 
I'm not describing the ULTIMATE system; merely one with 
usable features and moderate price based on today's 
"stote of the ort"): 

+ 256 simultaneous colors, minimum; 

« 600 x 400 res, or therecbouts; 

• PC Paintbrush-type functlons: vorious zoom levels, 
brushes, the ability to eosily save the metamorphosing 
stages of a piece, etc, More sophisticated functions, 
such as pixel averaging, would be nice, but may rely on 
having mony more colors available, 

* The ability to produce a disk that is readable by 
color separation equipment. (This is generally already 
true of IBM PC-type systems, via third-party services 
such as ImageSet in San Francisco.) 

Anyway, this ig a good start; obviously this list 
will be quite obsoleta іп 2 (1? 1/27) years, insofar os 
system capabilities ore concerned (it already is If you 
have an AT and about $5800). But from another 
perspective, the system described above is very capoble 
of producing genuinely moving artwork, in the right 
honds. And, of course, at some point during the march 


(continued) 
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into the future one has to Jump off the continuum ond 
toste the fruit of what already exists, even if the 
stop Is only a temporary one, before moving on. 


grafic.disp/other АА, from mhaas 
о comment to message 43 


I think you" |І be seeing a lot of boards coming on the 
market in the next 6 to 12 months that hove anywhere 
from 640 by 480 with 256 colors to 1280 by 1024 with 
256 colors (out of 16 million). Prices wiil probably 
start aff high, though. And monitor prices seem a iot 
more sluggish than board prices. Figure on about $3 per 
K byte for the board and monitor for the higher 
resolutions and colors. My suspicion is that for your 
work, the number of colors is more importont thon the 
resolution. I would think 640 by 480 with 256 colors 
would be OK. 


grafic.disp/other $46, from bilin (Biil Nicholis) 


My current system is a nice piece of equipment, ond if 
] was not programming, it would probabiy not need on 
upgrade. Recently I have been using MS Windows 
extensively and have finally figured out how to use 
multitasking. It only took six weeks of daily use. What 
are the other things I want to do? For starters, run 
more tasks under Windows and more concurrently. This 
requires a foster CPU ond a larger display of higher 
resolution. But the higher-res disploy itself will take 
more cycles to refresh ond this reduces system 
performance. One solution would be to wait for the new 
displays supported by the new graphics processors from 
Intel and TI. (I'tl be doing some analysis on these 
chips In grafic.disp shortly.) But that wiil be an 
expensive solution for another year or so. Unless I win 
the lottery, that solution will have to wait too long. 
Meanwhile, here is o rough feel for the graphics- 
refresh problem: 


ТӘМ CGA: 640 x 200 x 1 = 16K bytes 
Herc monographic: 720 x 348 x 1 » 32K bytes 
ТӘМ EGA: 640 x 350 x 4 » 112K bytes 
Wyse/Amdek 700: 1280 х 800 x 1 = 128K bytes 


To get the resolution I wouid like to have (Wyse 
708) would meon eight times as many pixels to refresh 
(for fuli screen). This is not to say eight times 
slower, One big unknown is the speed/efficiency of 
pixel access. It moy be that the Hercules is no slower 
than my CGA and the W700; much less than eight times 
slower. But until I test it or get info from the 
graphics display code writers, there is no way to tell. 
This is one port of the dilemma, and on importont one. 


Another part of the dilemma is the imminent 
appearance of 3586-bosed machines. To upgrade now to an 
AT-class system (8-12 MHz) would be on obvious choice 
except that those mochines will be quickly surpossed by 
3B5-based systems, ESPECIALLY in multitasking. Finally, 
there's the imminent appearance of MS-DOS 5.0, the full 
MT system. What will be the required hardware 
configuration? Will it run as is on current ATs? If I 
move before It appears, I risk not being able to run 
ful) MT without another upgrade. AAARRRGGGHHH! !! If I 
wait for DOS 5.8, will the 386 machines be close enough 
to wait for them? GAK! If I add much more to my current 
system, it will slow to the point of being 
unacceptable. But I need to do somethingi [Sound of 
ARGH! echoing oround inside of head.] 

I hope that the above explanation will begin to 
convey the dilemma I foce. Another aspect, well known 
to me, is that waiting for the latest (and greatest) 
stuff con be an infinite wait process as time and 
technology march on. One must take a stand somewhere 
and вау "Hold, enough." I have a fairly good idea of 
where і want ta be but what is the "best" upgrade poth? 
More on thia later. Keep in mind thot o good dispiay is 
an essential part of the soiution. 


Bi I IN 


grafíc.diep/other #51. from bilin 
TITLE: Finding the Right Upgrode Path, Part 2 


Given the series of linked dilemmas mentioned in my 
prior message, what might be done about it? One of tha 
key but unstated issues here is user interface. 
Controlling multitaskIng (MT) needs some kind of 
ability for the user to "sae" (in some sense) what 1s 
happening. 


Under MS Windows, the method required is to have a 
tiled (non-overlapping) window octive for each task 
with enough dato showing so thot the user can figure 
out what is going on. In my case (a CGA 640 x 200), а 
one-quarter screen is about the smallest practical 
size, either a quadrant or a norrow horizontal slice. 
Since most of my work requires the equivalent of 80 
columns of text for comprehension, I usually slice tha 
screen horizontally and move the boundory of the port I 
am using down until it has 75X of the screen. 


This hos two implications. Since a full screen Is 
often needed for easy comprehension, working on 3/4 can 
be a minor problem. More importontly, I con really only 
run two progroms effectively with my current display. 
The upgrade path referred ta obove «musts address the 
display capability as top priority since that will! be 
the limiting factor in the human — machine interface 
far multitasking. 


Now that we have wandered around the barn in 
discusslon, we can get to the question of "What 
Display?" Given the above explonation, my desire for a 
1280 x 800 screen may now be better understood. Thot is 
four times the horizontal and twice the vertical 
resolution I currently use. Unfortunately, resolution 
hos Its price - $1500 and slower refresh. How much 
siower? Hord to tell until I con experiment or get 
speed reports from other (reliable) sources. біпсе 
resolution ond speed are both issues, let's look at the 
remoining two display optlons that illustrate the 
difficulty in moking a decision. In this process, I 
assume thot other people are like me and have limited 
funds for upgrades. 


The two remaining choices ore Hercules and EGA. The 
difference in resolution is small enough that we con 
ignore that for the moment. The big difference is the 
ddvantage of color vs. the performance cost of almost 
four times os many bytes to update, А second issue Is 
the dollar cost difference, both controller ond 
display. A Herc clone and display will set you back 
around $250 to $300, an EGA clone and display will cost 
around $808 to $1200, with most of the difference In 
the display cost. Another option is the EGA controller 
апа с monochrome graphics display (about $400 to $500). 
There is a patch to run Windows on the EGA with Herc 
resolution. Given these three options, how can we 
choose between them? Right off the bat, one of these is 
NOT going to be acceptable for any PC- (8088) based 
system. Thot Is the color EGA. 


Between the number of pixels and complex updating 
code required, EGA will simply be too slow, Based on 
CGA performance on my B-MHz PC clone, EGA would be 
slower by two to four times, even ollowing for not 
waiting for retrace to avoid snow. Even twice os long 
is too long for me, regardless if the window is bigger. 


(These estimates are not based on experiments - juat 
estimates.) 


There is another reason an EGA is not recommended 
for PCs. That Is the potential compatibility problems 
between some speed-up boards ond separate EGA 
controllers. Since multitasking will take as much 
performance as you can get at least some of the time, 
it makes no sense to further slow the eyetem with 
(continued) 
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excessive display overhead. Adding an EGA board ond 
80286 board mokes little sense if all you net is a 
fancier display (at the cost of a base AT system!). 
Givan that, even the EGA controller /monochrome display 
may not be the choice for 8088 aystems. 


By logically eliminating 2 of 3 choices, it looks 
like the test to run ie the Herc card and monochrome 
display for better MT display. But the key advantage 
#111 be based on whether the disploy will allow greater 
than 80 x 25 effective size thru the use of smaller 
chorocter size. 1'11 try to line up o borrowed Herc 
cord and display to run thot test olong with some 
comparative display speed tests. Stay tuned for the 
next episode of "As the Disploy Turns." :-) BillIN 


graf[c.disp/other #66, from bilin 
TITLE: Finding the Right Upgrade Path, Port 3 


While I line up the Herc/monochrome test, there are 
a few other issues. The twa primary ones are disk 
storage and processor speed. While these problems 
affect everyone to a greater or lesser degree, 
multitasking (MT) and large graphic displaye create the 
largest loads. Let's toke a brief look at the long view 
to see where we're headed. 


Clearly, MT systems will be based on both 286 and 
386 processors. The larger demands will migrate to 386 
systems while smaller may stay on fost 286 systems. 
With the odvent of 16-MHz 286 systems (ond with 20- and 
24-MHz systems Їп development), there is more potential 
life іп the 286 than was apparent ot first. The 586 
will overlop the high-end 286 ond take off from there. 
A 16-MHz 286 runs five to ten times os fast as a 
standard PC, twice as fast os a stondard AT, enough for 
three or four tasks with minimal delays. 


Also, in the longer view are graphics processors 
such as the Intel ond TI chips that will offload 
graphica refresh and update from the main processor, 
allowing better performonce even far current (slow) 8- 
MHz ATs. Until they orrive, graphics updote will 
continue to burden the malin processor. 


To the rescue for disk performance and capocity come 
two relotively new tools. Disk caching is a way to 
reduce access time to repeated files on disk. Run- 
length encoding wil! add 50% to the capacity of disks 
that have quality-plated media. And CORE hos a very 
(expensive) high-performance 25@-Mb disk that uses a 
custom controller. These developments will converge 
into o new set of higher-performance disk hardware and 
software that will become available in the near future. 


In the future, then, all of our problems will be 
solved, right? Well, most of our current ones anyway. 
But there will be new challenges then to keep things 
from getting dull. [Who's thot I hear screaming in the 
bock "Whaddoa I do NOW?" I'm getting to thot.] After 
the obove, on B-MHz AT doesn’t look so hot anymore, 
does 1%? Based on memory speeds, the 20- and 24-MHz 
versions, when ovalloble, will have to use either cache 
memory or stotic RAM, both of which wil! raise the 
cost. . 


So it is likely that the 16-MHz version will be the 
most cost-effective system with large memory for the 
near future. Since the first one of those is now 
becoming available from PC's Limited (this is «note a 
plug), thot тоу be an optimum option for the next two 
узага or «о. The processor option for the short term 
looks to be something like the breakthru 286, an B-MHz 
half-length boord with 16K cache that runs at 
approximately three to aix times the speed of the PC. 
With the Compoq 386 Just announced, let's look ot the 
ronge of options avollable: 


Cost Performance Cast/ 
System Processor Memory (base ratio Perf 
type clock (ns) system) (approx) ratio 
IBM PC 8088/4.77 200 $600-500 1.0 600 
Turbo PC 8088/8 .06 150 $800- 1000 1.6 500 
Basic AT 80286/6.00 1508 61200-1400 2.0 600 
Std. AT B0286/B8.00 150 $1400-1600 2.5 560 
Brk 286 80286/8.00 cache $400 2.5 160 + 
Turbo286 80286/8.00 120 $900 3.9 300 » 
АТ - 10 B0286/10.0 128 $2300 3.1 740 
AT — 12 B0286/12.0 100 $2700 3.7 720 
AT - 16 80286/16.0 70 $5000 5.0 680 
CQ 386 88586/16.0 100 + $6500 в.е 700 
Note: 


* Marks exponsion cards for PCs, one short, one long. 
* Static memory 


Some interesting things appeor from the above table. 
Except for the exponsion cards, the cost/perf ratio is 
»remarkoblys» constant in the range of 500 to 740 over a 
very brood ronge of systems. Though not quite as 
surprising when you consider that costs involved in 
newer products offset some of the economy of 
scale/higher integration used. 


Another surprise — a bose or turbo PC plus a short 
exponsion card ($400) gives the best cost/perf ratios 
of 400-480. This does overlook other issues but appears 
valid for a first cut. Note that the PC ratio improves 
by 200 but the turbo PC only by 20. So an inexpensive 
286 card will help my performance but not my 
cost/performonce, while it helps both If you have o 
stondord PC. 

Finally, If you gotta hove performance, the Compaq 386 
is а buy, but costly to expond (static memory). 
Otherwise, оп AT at 16 MHz looks good. For upgrades, if 
you have a PC, get on inexpensive 286 speed-up card. 
For turbo PCs and basic ATs thot cannot be speeded up, 
the 16-MHz AT represents a big Jump at a reasonoble 
cost. 


One last worning. As I said some months ago, 1986-87 
will be similor to 1981-82 in the amount of chonge/new 
products that we sese. The dam has broken on 386 
products, the flood will be here soon. 

This Information ie as accurate as I can put 
together right now. I'll update this periodically; 
meanwhile it's food for thought. Stay tuned for more on 
the upgrade poth question. ВІТІМ 


COMMUNICATIONS PROGRAMS FOR BIX 


One of the most common questions asked of the BIX staff concerns 
communications programs that work with BIX. The following list, com- 
piled by George Bond, Executive Editor of BIX, shows some of the pro- 
grams that, according to people using BIX, work for uploading and 
downloading with BIX. 


blx.business/tipe #5, from gbond (George Bond, 
Executive Editor, BIX) 


This is o list of telecommunications programs that BIX 
users have reported work reliably for file tronsfers to 
and from BIX. 


Work OK PC/BIX 
Crosstalk XVI Ascil-Pro 
«PC-Tolk MDH7 40 
MEX + IRD 

Mini Term (sometimes) *Procomm 
sRedRyder Mock 
жТІСОММ *FostTerm 
Access *Qhodem 


MITE (Framework II version, at least) 
» = In listings area 


This list is not exhaustive. If you are using a 
program not listed here to upload and download from 
BIX, please send BlXmail to sysmgr eo thot the name of 
your program can be added to this list. 


аьаа АА 
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Ж FORTRON CORPORATION Information & CA Res. (415) 490-8171 
3225 Seldon Court Technical Support (415) 490-8403 


Fremont, CA 94538 Orders Only (800) 821-9771 


FORTRON PRESENTS 
THE DEPENDABLE ONES 


While some power supply importers 
reduce their selling prices by using 
cheaper and fewer materials, we at 
Fortron do not jeopardize our discrim- 
inating customer's faith in our standards 
of quality by such compromises. 


Here are some visible differences Fortron 

Uses: 

* Burndy (U.S. made] connectors 
which provide error-free connections 
from power supply to CPU board and 
peripherals. 

е A shielded power cord insures 
minimum AC line interference. 

* Bulit-in EMI filter maintains a 
conductive emissions level specifica- 
tion to greater than 6 dB/uV below 
FCC Class В. 200 WATT PC AT 

е АП LLL. recognized materials 
and circuit layout to ensure com- 
plete safety. е OVP. OCP. short circuit protection 


our testing facility in the US. and our 


technical support from five full time | * MTBF 34,000 hours 
power supply and system application 
engineers has made Fortron's PC/XT 
and AT power supplies tops in their field. е One full year warranty 


* UL. recognized, CSA pending 


| 150 WATT PC XT 
e Four drive connectors Direct Replacement for IBM* PC XT 
Power Supply 


DEALERS & SYSTEM INTEGRATERS INQUIRIES INVITED 


We have also carefully selected a full line of high quality parts and peripherals to make a complete system. 


* CPU Mother Boards * Disk Drives 


20 МВ 57-225 Kit ........ 350.00 
XT. 4.7 ппһ2............ 70.00 JVC 360K Floppy Drives... 75.00 
XT,4 48 mnes баз 95.00 Teac 55 BV 82.00 
AT. GIS MAZ occisi e 480.00 у dua rep d | 
* TTL Amber Monitor ....68.00 
* Keyboards * Computer Cabinets 
РС XT, АТ.............. 55.00 XT, Identical ............ 35.00 
PC XT, of fe ЕТЕКТЕН 65.00 АТ, Identical ............ 69.00 
PC AT, Enhanced ........ 70.00 AT, New Front Panel ..... 72.00 
PC XT, Maxi Switch ...... 59.00 XT, Flip-Top, AT Look-Alike 35.00 
* XT, AT, Add-On Card * Memory Chips 
dips. 256K DRAM (150 п5)...2.25 each 
Mono/Graphic/Printer . . .. . 65.00 
XT, /O Floppy... ......... 69.00 256K DRAM (120 п5)........ са! 
; 256K DRAM [100 ns}........ Call 
АТО. bag cies Sa а 0, 69.00 i 
XT, Clock/Calendar....... 44.00 Too many to list. Please call for more 
AT, Multifunction Card ....129.00 information and a free catalog. 


е DEALER QUANTITY PRICE ONLY. | 
Inquiry 137 for End-Users. Inquiry 138 for DEALERS ONLY. 


А Directory of Products and Services 


The Buyer's Mart 


Call Karen Burgess at 603-924-3754 


ACCESSORIES 


FREE CATALOG 


Outstanding prices on computer accessories for 
your computer and workstation. Our catalog 
features а wide selection of quality products to 


mest all your accessory needs. Call or write today 
to receive your irae catalog. 
LINTEK COMPUTER ACCESSORIES 
426 North Park N.E., Grand Rapids, М! 49505 
(616) 361-6644 


inquiry 702. 


FREE CATALOG 
Thousands сі parts and new surplus electronic parts 
at super low prices FAST ORDER PROCESSING 
AND SHIPPING (9596 ol all orders shipped within 
4B hours). 
CALL OR WRITE FOR A FREE CATALOG... 


ALL ELECTRONICS CORPORATION 
РОВ 20406, Los Angeles, CA 90006-0406 


1-800-826-5432 


Inquiry 851. 


SOFTWARE PACKAGING, DISKS 
Cloth binders & sips like IBM's. Vinyl binders, boxes, and 
foiders—many sexes, Disk pages, envelopes, & labels Low 
qty. imprinting. Bulk & branded disks. Much Morel Low 
prices. Fast service. Call or write for FREE CATALOG. 


Anthropomorphic Systems Limited 


376-В East St. Charles Road 
Lombard, IL 60148 


ACCESSORIES 


LOWEST PRICES ON DISKETTES 
5м" 0500 392, High Density $1 25. 
3%” SSHD $135, DSHD $1.45 
* еште warranty * includes tyvek sieevas 
a 10096 error мее е Renforced hub ring 


* Finest quahty * Labels А wnie proieci tabs 


е Boxed Products « Same day shipping 
Add 300 shipping par 100. Minimum 100 diaketias. 
Sand check or call. CA residents add 642% sales tax. 


Data Bureau inc. 213-479-0345 
1633 Westwood Bivd., Ste. 120, Los Angeles, CA 90024 


Inquiry 671. 


COMPUTER PROTECTION 
* UPS * LINE CONDITIONERS • ISOLATORS 
* MODEM PROTECTORS 
* AC POWER INTERRUPTERS 
— HUNOREDS OF HINTS & PRODUCTS — 


FREE CATALOG 1-800-225-4876 


ELECTRONIC SPECIALISTS, INC. 
171 So. Main St., POB 389, Natick, Mass 01760 


1-800-225-4876 


Inquiry 878. 


„ « SOFTWARE PUBLISHING. . . 
GDS offers a wide vanely of services thal will help get your soli- 
ware to the market Address your needs wih GDS 
(ВМ жуйе clothany! 3-nng bincers‘skps 
* Labels, slem, disk pages, bulk disketies. 
а Disk duplicabon wih 10096 venficalion 
* Shnnk wrapping and product assembly 
а Quick turmn-arnund 
А мй packaged produc сап make the difacance m making 
а sale Call us now! VISA/MC 


Си Енсо DEVELOPMENT SysTEMa(312) 392-2492 
3920 Fudge Ave, Aringion His IL 60004 


ACCESSORIES | 


DATA CABLES & PARTS 
EIA RS232-C Dala Cables - slandard, exlended 
distance, Teflon Assembles. Also Centronics 
(parallel), Coaxial (86590, RG62A/U, Dual Wang, 
Twir-axial}, Ethernet, Ribbon, IBM, DEC Compal- 
bie cables, AB switches, connactor parts, butk cable: 
lools & hardware (wall plates). Send for Calalog. 


Communication Cable Co. 
РОВ 600-B, Wayne, РА 19087 


215-644-1900 


Inquiry 788. 


FREE CATALOG 
Diskettes & Acc * Dust Covers * Furniture • Data 
Cartridges е Plotter Pans е Clean'g Sup! * Tapes 
& Acc * Ribbons е Printers « Computer Paper • 
Copier Supplies е Surge Prot е Cables & Acc « 
Print Wheels е MUCH MORE! 

Call, write or circle Inquiry card for a FREE, BO page Саїлюд 


GAAN COMPUTER SUPPLIES 
186 B East Sunnyoaks, Campbell, CA 95008 
(800) 523-1238, In Calif. (408) 370-6747 


Inquiry 792. 


ASSEMBLY LANGUAGE | 


FREE 8088 TUTOR Monitor 
Learn 8086 assembiy language using Ihe new book, ІВМ 
PC-8088 Assembly Language Programming, by Richard 
E Haskall Order the book for $25 plus $3 S/H and get 
the poweriul ТИТОН monitor software free. Load and 
exarrune айту disk lila, disassemble any 8088 code, debug 
EXE files Salisiachon guaranteed 


REHI Books 
54 N. Adams, Sulle 130-Ү, Rochester His, МІ 48063 


(313) 853-1941 


1-800-DEAL-NOW (312) 629-5160 


Inquiry 853 


COMPUTER SUPPLIES 
« Prirtar Paper + Disketles е Printar Labels е Anti- 
Сізге Screens = Printer Ribbons e Storage & 
Accessories «Surge Prolectors * Cleaning 8 
Maintenance Products. Send fer aur Free рпсе list 
and Check our prices bafore you Buy. Call or Wnte 


CALIFORNIA SUPPLY CENTER 
РОВ 143, Dept. 7, Elk Grove, CA 95624 
(916) 689-3037 


Inquiry 662. 


Self-Inking Printer Ribbon 


For users of Okidata and other open spool ribbon 
printers, Controlled Printoul Devices are a new kind of 
printing ribbon that re-Ink Ihemselves, and will last 15 
limes longer than ihe ribbon you are now using. For 
further information please call or write. 


CONTROLLED PRINTOUT DEVICES, INC. 
POB 869, Baldwin Rd., Arden, NC 28704 


(704) 684-9044 


Inquiry 567. 


FABRIC DUST COVERS 
Our 5th year protecting computers and penpherals 
with heavy poryicotion covers. 

BEST QUALITY -- Amencan made, custom work 
BEST SELECTION — 6 colors, 1300 styles 

BEST SERVICE — Fast, Toll Frae, MC/Visa 

BEST PRICES — $B.95-$36.95, Shipped Free 
BEST VALUE — Monogram or Screening available 


COVERS UNLIMITED 
РОВ 381076 = Germantown, TN 38183-1076 
800-821-7709 or 901-754-4465 


Inquiry 868. 
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Inquiry 686. 


= COMPUTER PROTECTION ч 

PREVENTIVE MAINTENANCE KIT COMES COM- 

PLETE WITH: 

Ш CAT anti-static/glare сівапег 

Ш Contact cleaner 

@ Air blaster for keyboards/printers & more 

Ш 59," Disk head cleaner 

Ш Non-abrasive cloths 

Ш Simple How-To-Booklet w/diagrams for. 
IBM'S, COMPATIBLES, TANDY, APPLES. 

$30.05 + $4 S/H COD/M.OJCHK 

T & W COMPANY (213) 426-4595 

226 Euclid Ave., #B, Long Beach, СА 90803 


Inquiry 738. 


Quality PC Accessories! 

Our NEW Catalog includes every Accessory АМҮ PC 
USER might want! We have rt All, from PC Stands to 
Monitor Pedestals, Travel Cases to Data Bank Waiches, 
Switches/Cables to Chocolate Floppys, and even a PC 
Toolkit! Simply call or write tor a complimentary copy 
of our latest calalog. Our products, service, and 
guarantees are simply the linest, 

Tipz Direct, inc. Simply Call 1-800-TO-ASK-US 

PO. Box 690, San Franasco. CA 94101-0690 


1-800-862-7587 or 415-567-4067 
inquiry 739. 


* RIBBONS е 
— OVER 300 AVAILABLE — 


BLACK 
APPLE IMAGEWRITER $2.25 
DIABLO HT 2 m/s 2.40 


EPSON MX-RX 70/80 2.25 
OKIDATA 80-82-92 85 


Nationwide 1-800-331-6841 
In Ohio 1-513-B65-0947 


MC/VISAJAMEX 


Inquiry 781. 


DEALER SUPPLIES 


Inquiry 722. 


BAR CODE 


DATA INPUT DEVICES 
Bar Code А Magnelic Stripe Readars for microcom- 
puters & terminals, including IBM, DEC, AT&T, CT, 
Wyae, Wang. All raaders connect оп the keyboard 
cable & are transparent 10 211 scitware. Low coal bar 
code print programs & magnetic Bncodars are also 


available. 
TPS Electronics 
4047 Transport, Palo Alto, CA 94303 


415-856-6833 Telex 371-9097 TPS PLA 


Inquiry 741. 


PRINT BAR CODES ON PC 
Print Bar Codes and Large Taxi Labels on PC with Ep- 
son/Okidala/IBM Printers - Code 38, | 2015, UPC/EAN, 
MSI, DOD-LOGMARS, AIAG. Text up 1o 1" Іші, File 
input. Menu driven 549-280. 8K Ran-Reskient program 
prints bar codes from any user program or even word 
processor — $179, ($239 wilh large text). 


Worthington Data Solutions 
130 Cresp Coun, Santa Cruz, CA 95060 


(408) 458-9938 


Inquiry 748. 


BAR CODE READERS 
Program-transparent, Keyboard interlace Bar Code 
Readers for ІВМ PC, AT and compátibles-$385. Oihar 
wedge readers lor ІВМ 3160, 3178, 3278, 5251, 5291, 
and RS-232 lerminals, Portable Ваг Code Readers from 
$325. Programmable Hand-Held Portablas-$1350. 


Free PC print program with reader purchase. 30 day 
money-back quarantee ол all products, 


Worthington Data Solutions 
130 Crespi Court, Santa Cruz, CA 95060 
(408) 458-8838 


Inquiry 248. 


COMMUNICATION 


VT102/52 TEK4014 VT220 
Our terminal emulators turn your PC/AT/jr into a full 
featured terminal. Features include: local printing. 
ASCII & KERMIT file Iranstar, softkeys, DOS key, AN- 
51 COLOR, 4014 graphics suppor, Guaranteed 


compatibility. Call togay for free info packet. 
General Micro Systems 
Р.О. Box 5330, Hopkins, MN 55343-1553 
(612) 944-0593 


Inquiry 685. 


MULTI-USER BBS (PC AT) 


ТЕАМҺһів--а maintrame quality BBS. А тил! COMPU- 
SERVE. Full screen cursor-controlled interface, topic 
outline structure, public and private topics, audit trails, 
XMODEM, integrated mall, conteni retrieval and mora. 
Requires XENIX. From $485. MS-DOS Damo $29.95 


MMB Development Corporation 
753 Deep Valley Drive, Rolling Hills Estates, CA 90274 
213-541-4504 


THE BUYER’S MART 


CROSS-ASSEMBLERS 


ASSEMBLERS & TRANSLATORS 


Over 20 high quality, full lunction, last relocatable and 
absolute macro assemblers are available snmadiately 
Source language translators help you change microcam- 
pules. Call for Мо about MS/DOS, CPM80, ISIS versions. 


RELMS" 
P.O. Box 6719 
San Jose, California 95150 
(408) 265-5411 
TWX 910-379-0014 


Inquiry 723. 


DATA/DISK CONVERSION 


DISK AND TAPE CONVERSIONS 
High quality conversion services lor Dedicated Word 
Processors, Mini and Microcomputers. Over 600 31%”, 
5%", and 8" formats. Also В00-16008Рі tape. Includ- 
ed: Wang, NBI, СРТ, DEC, Vydec, Lanier, OS/6, Xerox, 
ІВМ Sys/34/36/38/5520, Mac, Victor, TAS, Apple, 
NSTAR, IBM PC/AT, HP, and most of the other 
microcompulters. We can convert directly into word pro- 
cessing software such as: DW3, WP, MS/WRD. WS, 
Samna, MM, PFS, and many others. 


DATA FORMATS, INC. (408) 972-1830 


- DATA/DISK CONVERSION 


CONVERT 
CP/M <—> MS-DOS 
Read, write and kwrnat CP/M cisketies on an (НМ РС or com 
patible. Over 115 CP/M formats on (he manu and you can 
add your own. Use Convert to copy Івкі and data Ies (such 
as WordStar and Dbaso 11) between СРАМ and М5-005. Or 


use Ң to manufactive CP/M diskettes. 
Only $69 from Selfware, inc. 
3545 Chain Bndge Ra.. Suite 3 
Fairfax, VÀ 22030 
703-352-2977 


inquiry 751. 


DOCUMENTATION 


COMPUTER ASSEMBLY MANUALS 


BIG BLUE SEED for IBM” BUILDERS: Pans Ist, place 
ment diagrams, instructions lor assembling 75 bare 
cards. Now includes B40, Turbo & AT MIhBds $17.85. 
APPLE" BUILDERS NEED APPLE SEEO: insiructions 
for assembling 85 Appie-cempalible bare cards including 
Ihe popular 6502 11+ and Ile MthBds. $14.95. 
Both for $30 Bare cards available Check/MOVISA/MC. 
NuScope Associates”. Dep B 
Р.О. Box 790 е Lewiston New York е 14092 
“А Dumon ot Kosmic MicroTech Inc 


Inquiry 710 


| COMPUTER DIGITIZERS 


VIDEO IMAGE PROCESSING 
а STORE VIDEO PICTURES ON DISK 
s CAPTURE & PRINT REAL-WORLO IMAGES 
* Custom Applications Include: 

= Video Datgbaset 

~ Desktop Publishing 

= PC Based Video Telephones 

^ Color/BEW T-Shirt Systems 
* Онега (Computer Eye, Chorus, aic.) 
a Video Toolkits lor DBASE Ill, LOTUS 123, etc. 

бее HAL BYETEMS beicw 


Inquiry 785. 


HAL SYSTEMS 
image Processing Specialists 
674 Route 202-206N 
Bridgewater, NJ 08807 
1-800-227-0158 
{in NJ 201-218-1818) 
201-469-0049 (24 hr. BBS/Modem) 


“A pelure 15 worth a thousand words" 
Inquiry 735 


COMPUTER FURNITURE 


MOBILE PC WORKSTATIONS 
Tha new Mobile-Stalion senes of compuler work- 
salons add wheels ta your computer sysiem 
Position il next lo your desk like a typewriler or 
lake It irom room іс room, Several models in wood 
or laminales. Call or мпіе for catalog and more 
information. 
MicroLand Furniture Co., Inc. 
11 Madrone Ave. — San Anselmo, CA 94960 
415-485-9758 


Inquiry 709. 


COMPUTER INSURANCE 


COMPUTER OWNERS INSURANCE 
Call toll [rea for coverages and premiums 
» COMPUTERS OVERSEAS 
* COMPUTERS YOU LEASE 
в COMPUTERS YOU LEASE TO OTHERS 


SAFEWARE 
The Insurance Agency Inc. 


1-B00-848-3469 
IN OHIO (614) 262-0559 


Inquiry 760. 


Inquiry 673. 


CONVERT TAPE TO DISK 
We will transfer data from any %” 9-track magnetic 
tape recorded at 1600 or 3200 bpi to 5%” IBM PC 
floppies. Diskettes included. Quantity and repeat 
customer discounis. Fast turnaround. Disk to tape 
transfers also available. Competitive Rates! 


Micro Data Services 
5 Town and Country Village, Suite 774 е San Jose, CA 95128 
(408) 980-7203 


Inquiry 70S. 


AMERICA’S MOST „mas 

ADVANCED DATA T=». дек, 

CONVERSION . . ies wp. opt. 

РАСТЕ, 222 

Data Conversion Laboratory 
(718) 939-4921 


Inquiry 672. 


Disk/Disk * Tape/Disk 


Over 600 formats! 3V2, 5%, or 8 inch disks; 9 
track mag tape; 10 MB Bernoulli cartridge. Data 
base and word processor translation specialists. 
Computer Conversions, Inc. 
9580 Black Mountain Rd., Ste J 
San Diego, CA 92126 


(619) 693-1697 


Inquiry 665. 


CONVERSION SERVICES 
Convert any 9 track magnetic tape to or from over 
700 formats including 372", 5%" 8" disk formats & 
word processors. Disk |0 disk conversions also 
available. Call for more info. Introducing OCR Scan- 
ning Services. 

Pivar Computing Services, inc. 

165 Arlington Hots. Rd., Dept. 8B 

Butfalo Grove, IL 60089 (312) 459-6010 


inquity 754. 


дику 715. 


DUPLICATING SERVICES 


DUPLICATION SOLUTIONS 
MEGASQFT has the answer to your Diskette Duplication 
needs no mater what the volume We рчоуків 
*DUPLICATION “COPY PROTECTION * TECHNICAL 
SUPPORT “РАСКАСЕ ASSEMBLY & DISTAIBUTIVE 
SHIPPING. Wa suppy "AUTOLOADERS “BULK 
DISKETTES We guarantee “QUALITY "100% 
SATISFACTION "FAST TURN AROUND 


MegaSoft 
Р.О. Box 710, Freehold, NJ 07728 


1-800-222-0490 201-462-7628 (in NJ) 


100% Guaranteed Copies 
Proteci your reputation with top-quality duplicalion. 
We сору 3%”, 5%”, B" media (48 TPI 96 TP! and 
high density) We offer 24-hour delivery of 50 to 
6,000 copes Also drop shipping and tres ware- 
housing. We collate, label, serialize, copy protect, 
package and shrink wrap. 

WESTERN TRANSDATA, INC. 
1701 E. Edinger Ave. A-4, Santa Ana, CA 92705 
714/547-3383 (Collect) 


Inquiry 747. 


BLANKET SERVICES 
Diskette duplication • Packaging * Stocking/Drop 
shipping ” 48 hour delivery в SUPERLOK copy pro- 
tection * No mastering fee * No charge for stan- 
dard labels * Place a blanket order with releases 
as you need them for any quantity at a fixed prica. 


Star-Byte, Inc. 
2564 Industry Lane, Norristown, РА 19403 
215-539-4300 800-243-1515 


Inquiry 755. 


FLOW CHARTS 


FLOW CHARTING Il HELPS YOU! 
Precise flowcharting is last and simple wilh Flow Charting 
П. Draw, edit and prin perfect charts; bald and norma! lonis, 
24 shapes — 95 sizes; lasi entry of arrows, bypasses В con- 
nectors; Fast inser Line; shrink seneen displeys 2OO-column 
chart; 40 column edH screen for datai work, much mara! 


PATTON & PATTON 
340 Lassanpark Curie, San Jose, CA 95136 
1-800/672-3470, ext. 887 (CA residents) 
1-800/538-8157, ext. 897 (Outside CA) 
408/629-5044 (Ouiside the U.S.A.) 


Inquiry 718. 
DECEMBER |986 = BYTE 391 


HARDWARE 


68020 COMPUTERS 
Upto 14 5 Mbyte RAM, 258K ROM, 30 usars, DMA fop- 
py and SASI (SCS). calendariclock whal backup. imer. 
real tme mult-lasking, mulli-user ор. sys. basic. 
assembler, screen actore, spraadsheel Fils PC type 
cabinet, Mem Pro! option, more 


From $2195.00. 
Othar БӘХХХ computar syalems from $995.00. 


AAA Chicago Computer Center 
120 Chasinut Lane - Wheeling, JL 60090 
(312) 459-0450 


inquiry 650. 


??? PC WON'T TALK 7? ? 
Il your IBM-PC cr compatible won't say а word, li needs a 
Mouthpiece, the synihesized-speech development system! 

~ half-alol plug-in synthesizer 
~ menu drivan software 
- loalto-epeech capability 


DWK Research 
22458 Ventura Blvd Suite Е 
Woodland Hills, CA 91364 

805-584-8123 


Introductory 
price: $119 


MEGABYTES OF MEMORY 
Lowasi Prices Guarantead in US. Dealer Ina. tnvited 
Fully Populaled ZMB Memory Boards 
TALLTREE SYSTEMS — JRAM BOARDS 
JRAM 2 $124 OPEN 7 
JRAM 3 Abaveboard 183 DAYS A WEEK 
183 MF 9-8 
5-5 9.6 
VISA, MC, AE, CHOICE 
703-847-4740 
JMODULES САШ 800-642-2305 
Information and Technology Services, Inc. 


EPROM/EEPROM PROG. $250 
Programs 2716-27512, 25хх and 68764/66 eproms 
via RS-232, Also B74x micros and 28xxA & 52Bxx 
EEPROMs Automatic baud rale selecti, bul in help 
menus, nd personalily modules! 
18 BIT 1/O MODULE $75 
Low cost control vla RS-232. Expands to 512! 


INTELLITRONICS 
Р.О. Box 3263, Tustin, CA 92680 
(714) 669-0614 


Inquiry 638. 


PC WHOLESALE CENTER 
ЕС.С. APPROVED BASIC KIT 
* 640K Mother Board (OK) $94.00 
* 8150 Keyboard $40.00 
* 150W Power Supply $58.00 
* Case 834.00 
* Diak VO Card 57000 
* Color Graphic Printer Card 360.00 


ALL FOR $230.06, CALL FOR OTHER ADO-ON САВО, 
* TTL Moniler . 500,00 “МОР... .§60.00 
SANFORD INC. (713) 879-0068 


10413 Rocklay Rd., Houston, TX 77089 


Inquiry 725. 


USED APPLES & IBM's 
Laser 128 (now) — $385.00 
Аррів 11+ and Ile — call 
imagewritar | — $275.00 
Motherboards & accessories — call 
We buy, sall, & horsetrade — Apple, ІВМ, & CBM. 
SHREVE SYSTEMS 
845 Lark Awa., Shreveport, LA 71105 
318-865-6743 4-9 p.m. CST. VISA/MC 


Inquiry 728 
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THE BUYER'S MART 


HARDWARE 


SANYO 550/555 USERS 
TURBO BOARD-7.2 MHZ __,.. $ 95.00 
20 MEG EXTERNAL HARD DISK SYSTEM $749.95 
SANTO VIDEO BOARD (ORIGINAL) $174.95 
AS-232 BD... ys T 4.0. $ 49.95 
HARD DISK CONT WICABLES & SOFT (ST-506) $249.95 


768K MEM, CLK, & EXPANSION BD- 
(FREE RAMDISK, SPOOLER, & SOFTVIDEO-RUNS 
ІВМ PROGRAMS) . , . 
TAMPA BAY DIGITAL 
1807 Guil-to-Bay Bivd., Clearwater, FL 33575 
813-443-7049 


$198.95 


Inquiry 737. 


280" / 64180/CP/M" CO-PROCESSORS 
Plug-in co-processors for PC, PC/AT. 

Blue Thunder (5 mhz) $199.50 
Blue Lightnin' (9 mhz) $595.00 
D64180 w/SBX Connactors $445.00 
Run CP/M software on PC as il MS-DOS software 
Diskette conversion included. Can run Intel ISIS soft- 
ware. We have cards lor PDP-11 and VAX too. 


Z-WORLD 408-980-1678 
2065 Martin Ave. #110, Santa Clara, CA 95050 


Inquiry 750. 


CHIP CHECKER 
• 54/74 TTL & CMOS • 14-24 Pin Chips 
* 14/4000 CMOS * Two 24 Pin ZIF sockets 
* 9000 TTL a ,3" and .6" IC widths 
Tesisidentifies chips with ANY type of output in 
seconds. Inexpensive software updates will be offered 
as new chips become available. For C128 and C64. 
$128 plus $3.50 5 « h. 

DUNE SYSTEMS 

2603 Willa Dr., St. Joseph, MI 49085 


(616) 983-2352 


Inquiry 756. 


LOAD CELL INPUT & CONTROL 


Local/remote control of plant processes via multi-drop 
bua from single seríal port; compatible with all com- 
puters. Basic software included. 


a Load сей input * 8 channel AC output е 
а 24 channels AC/DC 100 + 
* Count up/down/dispense е 


SCALE-TRON INC. 
Р.О. Box 424, Lachine, Quebac, HBS 4C2 Canada 


(514) 634-7032 
inquiry 776 


PANASONIC PRINTER 
Connection 
* * Panasorec printers offer a two year warranty * " 
Mew KX-P 1060-1 $239.00 KX-P 1092 . $315.00 


KX-P 1592. , $450.00 КХ-Р 1595. .. $615.00 
КХР 3131 , .. $270.00 КХР 3151 . 5395.00 


C.C.C.C., Inc. 
CHERRY CAPITAL COMPUTER CONNECTION, inc, 
338 E. Front Si. Travorse City, М! 49684 


(616) 947-7275 


Inquiry 664 


HARDWARE ADD-ONS 


DIGITAL SIGNAL PROCESSOR 


The Modal 10 coprocessor board for ІНМ PC/XTIAT is based 
on the 18/32 bil ТІ TMS 32010 and is dasigned for applica- 
tions іп communications, speech, instrumentation, and 
numaric processing. A 1K complex FFT takes under BOMS, 
Offeced with onboard 12 bit A/D and D/A. Includes ail util- 


ity and applications software. $650 - $850. 


DALANCO SPRY 
Suite 241 2900 Connecticut Ave NW 
Washington, DC 20008 
{202} 232-7999 


inquiry 670. 


_ HARDWARE ADD-ONS _ 


APPLE COMPATIBLE PRODUCTS 


Пе RAM/80 Column Boards, 64K $39. 256K $108. 
512К $139. 1.OMEG $238. 256K-1.OMEG in- 
cludes ХМе PLUSWORKS Siwr. I| « 80 Col Ва 
$49. lla Keypad w/18 Keys $38. 11+ /e Cooling Fan 


wisurge prolect $29.95. Add $3 Shipping. Wrile 
for complate list. 


NEXO DISTRIBUTION 
914 East 6th St., Sta. 109, National City, СА 92050 


(619) 474-3328 


inquiry 713. 


PC vO BOARDS 
* Four Port AS-232 wisoltware ... 83499 
• HS-422/485 Ѕепі .., .. арм 
а RS-232/422 with 24 Parallel VO . 1199% 
• RS-422 Synchronous. . ... ,. 1299% 
» EPROMIRAM . De 2s . 1989 
» А/О & Digtal VO ... na naa a 1299% 
Call About Custom Designed Boards 
Sealevel Systems Inc. 
PO. Box 1808, Easley, SC 29641 
B03) 855-1581 


inquiry 727. 
HARDWARE/BLDG. CONTROL 


POWERLINE MODEM | 
CASH REGISTERS, ELECTRONIC SIGNS, PC'S 
communicate over POWERLINE 
RS232C. СЕНА Consumer Electronic Bus Protocol, 
Hayes Compatible, 64.000 units on network, Data Garm- 
pression, 1000 bps (Homenel™ spec), 40 powerline 
commands, User Programmable Clienl Layer $385. 


AIS! RESEARCH CORPORATION 
Discovery Park, University ol Victoria 3771A Haro Rd. 
Vicloria BC CANADA VEW zv2 
(804) 477-1415 


Inquiry 771. 


_ HARDWARE GRAPHICS 


HOUSTON INSTRUMENTS PLOTTERS 
Houston DMP-A0418&42 ARC D size 5990/82577 
loime LP:3700 A-E зге, 1 реп $4175 
DIGITIZERS 
Summagraprcs MM1201. pow, cable S374 
GICO MD? 1272 complete $602 
Haach: НОК 11118 Tiger 11 vstylus 
GRAPHICS BOARD/MONITOR COMBOS 
Orchid TurboEGA 8 NEC Мишвүге $1228 | 
Ата 1 А Milsubxshi 19 mondor $3133 
Large corp 8 wstduteonal PO's accepted OAC. 
AHDEN SYSTEMS, INC. (213) 479-6707 ext.29 
12335 Serta Monca Ві #240 Los Angeles CA 90025 


inquiry 855. 


LANGUAGE TRANSLATOR 


INTERCHANGE HEWLETT PACKARD 
FILES ON IBM PC 
LIF шу tor the IBM PC allows ІВМ PC's and 
to read and wma hles writlen by Hewlett Packard Senes 
70, 80, 200 300, 1000, S000 computers Call lor data 
sheels, config diagram, pocng Oswego Sotware Inc 
specializes in HP disk Ше copying, program Iransialore. 
Oswego Software Inc. 
507 North Adame Stresi, Oswego, Шпоів 80543 USA 


(312) 554-3567 TELEX 858757 
Inquiry 718. 


MACHINE TRANSLATION 


The Turborransiator 
Chinese <e> English. Eng/Pinyin in. 
Chinese/Eng/Pinyin ош. Edit (char needs 
mouseyexport/import dict. 350% chars hi qual, 
6200+ (2.3Mb) їо. Мо copy prot. IBMHarc/atc 


graph card. IBM-PC & compat, 256K, 2 floppies. 
Aust $85 (+510 overseas). AMEX/MCI/VIsa. 


SAVAGE SOFTWARE 
Box 81, East Caulligid 3145, 
Victoria, Australia 


inquiry 726. 


THE BUYER’S MART 


SOFTWARE/A.I. 


MAILING LISTS 


Professional List Management 
Arcis — markame mailing is! management for the 
PCIXTIAT. Capacity 20 miton names, automate zip 
and slate verilicalion print any label, custom charts 
and reports, merge-purge with excellent near-dupe 


recognition, match codes, postal presorting, Nih 
sampling, much more $595. Demo disk available. 
Take conirci of your ісі Call for tree brochure 
Arc Tangent, Inc. 
232 Anacapa 51.. РОВ 2009, Santa Barbara, CA 93120 
800-843-5928 (in CA. B05-965-7277 


inquiry G54 


PROGRAM GENERATORS 


WINDOW.LIB $99. 
AN һабуіс use complete windgang system Jor programmers 
and weeny ат 

a BASIC ІВМ M-S, CB86 °C LATTICE MS 

*COBCL MS AMF «PASCAL M-S TURBO 

«FORTRAN MS AMF dBase Clipper 

Window eio includes Create cateble pop-up menus help 
screons Tho line selector lemures auto reverse мог and 
cursor бои No тоуайев Ask about ош BIOS/DOS 
LIBVISA/MC 


GLENCO ENGINEERING (312) 392-2492 
3920 Ridge Ave. Arlington Hts, IL 60004 


Inquiry 687 


PUBLIC DOMAIN 


IBM, CP/M, MAC SOFTWARE 


Over 2500 disks covering IBM/ PCOOS/ MSDOS, 
CP/M and Macintosh. All major public domain user 
groups represented. Priced irom 56 (US) disk (even 
lower in quantity), Fast service, shipped around the 
world. Cail or circle inquiry #663 for сиг FREE 32 
paga minicatalog of highlights. 


CANADA REMOTE SYSTEMS LIMITED 
(1-800-387-1901) (1-416-231-2383) 


inquiry 663 


» SOFTWARE FOR PENNIES < 


GET BEST AND LATEST PC-DOS, СР/М-80 AND 
CPIM 86 PUBLIC DOMAIN PROGRAMS FOR 
BUSINESS, PERSONAL EDUCATION SOFTWARE 
DEVELOPMENT, MODEMING. SCIENCE AND MORE 
AT LOW COST OF COPYING 3-'2, 5-Ya AND 8" DISK 
FORMATS ARE SUPPORTED SEND S500 FOR 


CATALOG 
MULTIPATH, INC. 
Box 395, Montville, NJ 07045 


(201) 575-5880 
inquiry 711. 


THE BEST OF THE BEST! 
Public Domain & User Supported Software far ІВМ PC 
ог compatible. Word Processing. Database, Spread- 
shams, Utiities, Games, Accounting. ес! 50 disk 
package $205.00, or rent 2 wks $75.00. info & Super 
Sampler Disk $6.50, Deluxe Word Processor $6.50. both 
$12.00. MC/VISA 


BLUE CIRCLE GROUP, INC. 
Box 23502, Minneapolis, MN 55423 


(612) 823-4111 
Inquiry 772 


^ PUBLIC DOMAIN SOFTWARE ~ 
50 AMIGA DISKETTES — $8.50 each 25 АТАНЬБТ DISKET- 
TES — $8.50 oach 430 |8М DISKETTES — $4.25 each 
&0 SANYO 550/555 DISKETTES — $4.25 each 
SAMPLE DISKETTE А CATALOG AMIGA or ATARL-ST $$ 
ppd IBM о” SANYO $5 ppd 


All poces inctude FREE SHIPPING‘ Visa/MC ~- No Extra 
Charge! 48 hr Turnaround! Phone Orders Welcoma'! Quali- 
ly Media Used! 

Computer Solutions 
PO. Box 354 - Оврі. B, Mason, Michigan 48854 


1-800-874-9375 (M-F 10-5 EST) 1-517-628-2943 


мошу 656 


dBASE BUSINESS TOOLS 
* General Ledger * Purch Ord/Invntory 


* Accounts Aecvbl. * Accours Payable 
* Order Entry * Job Cosling 


* Salas Analysis * Job Estimating 

$98 EA. + s&h widBASE 2, 30r 3+ SOURCE CODE 

dATAMAR SYSTEMS Cred Card-Check-CO0 
6805-8 Convoy Court, San Diego. CA 92111 

В00-223-9953/СА 800-221-9964/(B19) 278-8222 


Inquiry 674 


1986 TAX PREPARATION 


Fast easy lo use package prepares and primis 1986 
Federal Income tax returns using farm 1040. Fully interac: 
іме, menu diven Follows JAS toms Supports 26 forms 
plus multiples Fully integrated MS/PC-DOS. B6 Prol 
$349, Pers $59, 85 Prol $30. 


Dunphy Systems, Inc. 
Р.О Box 326, Warlhingion. OH 43085-0326 
614-431-0846 


Inquiry 678 


INCOME TAX SOFTWARE 


TAXWORKS™ software to enler, calculate, and print 
Federal Form 1040 and 17 supporting schedules. 1886 
marks 4th year of production, Free telaphons support. 
For IBM. MS-DOS, CPM-80 Federal $400, California 


$100 
TAXWORKS' 


BB1 Alma Real Dr., Suite T-2 
Pacific Palisades, CA 90272 


(213) 459-2745, In Callf. (800) 232-''1040" 


inquiry 692 


> TIME & BILLING 4 
400 chents/20 partners/80 job & 40 out of pocket 
calegones/20 areas of ргасйсенїхей fee or hourly? 
more! Ponts Qiinc'slatlemenis/ rec'simore! Free 
phone suppon $149 (VISA/MU/AMEX) MS-DOS 
CPM-BO Olher onginal software 

FREE calalogua 

MICRO-ART PROGRAMMERS 
614 Alameda Padre Serra, Sania Barbara, CA 93103 
(805) 962-0922 (24 hours) 


Inquiry 704 


CUSTOM PAYROLL 
All systems have mubliple pay categories, calcula- 
ton of ай taxes. user defined deductions, 4Ot(k) 
handing, many reports, paychecks, W-2 forms, and 
much more Custom lealures ara available Prices 
шап at S695 for system, manual, and PC Basic 
source code 


Datasmith, Inc. 
Box 8035, Shawnee Mission, KS 66208 


(813) 381-9118 


Inquiry 765 


1986 INCOME TAX PROGRAM 
PC-TAX-MASTER, Iha completa 1986 Federal Income Тах prepara- 
ten program foc гаМ-РС, ХТ, AT, PC and compatibles for only 
895. Form 1040 with 22 schedules and horns. Menu diven, Cast, 


тауыс. easy to use. Prints forms Frog teiephóna suppod. Yearly 
updates, and 13 day money back guarania Froe pop-up scien: 
нік calculnipr wiih order 


VISA, MC COD call 1-300-823-2828 Ext 620 
Questions and «nip са! 1-716-417-0155 


DATAX 
1923 Linden Street. Ridgewood, МҮ 11385 


irquiry 778 


EXPERT SYSTEM LANGUAGE 
if you can use a spreadsheet, you can use 
KNOWOL, the Knowledge Oriented Language, lo 
guide people in solving problems. 
KNOWOL + (Complete) ... . . 599.55 
KNOWOL (Introductory) . $39.95 


Intelligent Machine Company 
1907 Red Oak Circle, New Port Fichey, FL 33553 


(813) 844-3262 


| SOFTWARE/BASIC 


FINALLY! MODULES 
Add class to your compren BASIC programs win FINALLY! 
MODULES Use гй олт WINDOWS  hanzontal menus, por 
up help screens. «арм screen and directory managers For use 
wih FINALLY! шагу ano QuckBASIC 2.0 or (BM Compiler 
20 30 Day Money-Back Guarantee VISAMCICheckiMO 
FINALLY! MODULES is $99.00 + $4.00 S&H 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, РА 15215 
(412) 782-0384 


inquiry 700. 
SOFTWARE/BUSINESS 


PC-Write" Shareware Ver. 2.7 
Fast, powerful word processor/texi editor lor IBM 
PC. Spelling checker, screen сір, mailmerge, split 
screen, ASCII files, macros. Supports proportional 
printing. laserJet, 300+ printers. $16 for ail soft- 
ware, tutoria/guide on diskette. OK to copy. 
Register for manual/suppor. $89. Full 90-day 
guarantee. 


Quicksoft (206) 282-0452 Visa/MC 
219 First N. #224J, Seattle, WA 98109 


Inquiry 789 


PC-File lll" Version 4 
Search, soni, browse. global changes, macros. making 
labets, format reports wit" selechon & calculabions. suf 
totats. 101815, averages. encryption Exchange data with 
1-2-3, WORD, WordStar Over 190 000 users $59.95 + 
$5 s/h. For ІВМ PC 


ButtonWare, Inc. 
Р.О. Box 5786, Bellevue, WA 98006 


1-800-J-BUTTON 


Inquiry 658. 


PC-File/R™ 
All the power of PC-File Ii pus Relabonat tink 10 
other dalabases integrated letter writing & mail 
merge, context sensitive оор-ир help windows New 
binary search reineves dala hundreds of times faster 
$149.95 + $5 s/h 


ButtonWare, Inc. 
Р.О. Box 5786, Bellevue, WA 98006 


1-800-J-BUTTON 


Inquiry 659 


DATA ENTRY SYSTEM 


Heads-down dala entry vath two-pass venhcation for 
the РС/ХТ/АТ & compatibles Loaded with fealures 
hke Auto dup & skip, vetity bypass, range checks, 
& table lookups. Fully menu diven only $395. 


Call for free 30 day Іта! panod 


COMPUTER KEYES 
21929 Makah Rd , Woodway, WA 98020 


(208) 776-8443 


DECEMBER 1986 * BYTE 393 


THE BUYER’S MART 


SOFTWARE/BUSINESS SOFTWARE/GENERAL 


SOFTWARE/CHURCH 


dFELLER Inventory 
Business inventory programs written n modifiable dBASE 
source cade. 
dFELLER invantory $150.00 
Aequrés dBASE 11 or Ш, PC-OOSACPM 
dFELLER Plus $200.00 


with History and Purchase Orders 
Requires dBASE IH or dBASE Ill Plus (For Stockrooms) 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 


(906) 486-6024 
Inquiry 633 


LP88-LINEAR PROGRAMMING 

A powertul menu-dnven system for sohang linear programs w 

up 0 510 constrains & 2510 variables. Features include in- 

teractive & balch operabon, spreadsheet.style input & editing, 

storage o! problems А bases, Simplex Algorithm restan, report 
| genral, sensitivity analysis, Req. ІВМ РС, 192K $99 8007 

support, user's guide, VISAUMC, 

EASTERN SOFTWARE PRODUCTS INC. 
P.O. Box 15328, Alexandria, VA 22309 


(703) 549-5469 
Inquiry 878. 


OFFICE AUTOMATION SOFTWARE 
Order Entry, Inventory $49.95 aach Independant or in- 
teractive Fast, accuraie Dalabase sizes: 150 lo 1000 
Молію up to 15 whse. Other configs амай. Order 
acknowledgment farms, кіуетіогу Есіме, & reorder level 
ата printed. Min, req: ВМ PC or compatible, 1 0500 
360K drive, 128K НАМ memory, DOS 2.10 or lalar 
MC/VISA, Iree shipping in continental U.S, 


FutureSoft (216) 753-1336 
Р.О. Box 23005, Cuyahoga Falls, OH 44223-1100 


Inquiry 884 


SAVE LEGAL FEES 
157 ume tested legal forms on disk, complete with menu 
driven system and editing and printing capability. Free 
copy of PC-Write word processor Included. Forms wiit- 
ten by а noted altornay and applicable nation-wide. 
5129.85 plus $7.50 shipping and handling. 


LegalEase" HDG Software, Inc. 
54 Whiney St., Sherborn, MA 01770 
817-651-1881 
800-628-2828 x 706 for credit card orders 


Inquiry 690. 


DOWN TO EARTH SOFTWARE 


AutoDos ($34 50) works from a menu to run programs 
and DOS funchons. OmniTask ($99.50) is a word pro 
cessing system. Does aulofomm, mail merge, reports, atc, 
CorpForm, GenFom ($74.50 ва) — оттп corporations and 
legal documents. Free inkwmalion. 
TSC 
Р.О. Box 872687 Wasilla, AK 99687 
(907) 745-6267 


Inquiry 774. 


SOFTWARE/CHURCH 


Church Package 
Panshioner Time, Talent and Treasure System pro- 
gram is written in modifiable dBASE source code. 

а Contributions > Disbursamenis » Ledger 
* Names with mailing labels 


+ Personal information database, 
Requires dBASE 11 o iit. PC-DOS/CPM-BO $200. 


Feller Associates 
550 CR PPA, Route 3, Ishpeming, MI 49849 


(806) 486-6024 


Inquiry 582 
394 BYTE » DECEMBER 1986 


ROMAR CHURCH SYSTEMS" 


Membership-61 hads plus allermata address, labels, 
latters, reports any field(s} Oflering-256 tunds; optional 
pledge, statements; post Ip 255 х/уеаг Finance-G/L wath 
budget; up to 500 sub-totals А 99 depts: month & YTD 


reports anytime for any month Size 2000 peoplelflop- 
ру: 25000/10 meg. Ad tao shart! Wnte! 


Romar Church Systems, Attn: BMB 
P.O. Box 4211, Elkhart, IN 46514 


(219) 262-2188 


Inquiry 752. 


SOFTWARE EDUCATION 


Best Christmas Gift 
Our exciting Math Games is designed to make your 
kid THE TOP MATH STUDENT in his class. Send 
СһескМО, specify IBM PC or APPLE IIC/E. 
$21.50 oa. + $2 SIH. 
BLACK BELT-ADDITION -SUBTRACTION 
-DIVISION -MULTIPLICATION 


ROBIN SOFTWARE 
P.O. Box 1053, Cupertino, CA 95015 
(408) 255-7458 


inquiry 724. 


SOFTWARE/GENERAL 


—SOFTWARE ORGANIZER— 
CYBER. CAT will catalog all those disks for You. 
—FAST and EASY to use! —MENU SCREEN dnven! 
— Catalogs Floppy and Hard disk Root & Sub-dir. 
—Pnnis neat attractive Diskette Labels. —Finds any 
file in seconds. . MS-DOS 2.0 2 DRV. $24.95 4 596 
lax in Florida. Visa/MC or Check. 


CYBER. WARE Corp. 
4411 Bee Ridge Rd. Sulte 5251, Sarasota, FL 33583 
1-800-237-8400 x86 in FL 1-800-282-1469 x86 


inquiry 669. 


NEW Turbo Pascal™ Programs 
Outstanding software. Full source code included! 
KEYMASTER, DESKMASTER: Pop Up desk 
organizers Eddor, macros, alarms, addy book/dialer, 
calculator, more! $49.95 + $2 s&h each IGM PC & 
Comp. DICTIONARY TOOLBOX: Library to pro- 
duca/manage bi compressed dici $39.95. Any MS-DOS 
Comp CHESTER: Full fealured Chinese checkers game 
using heunstic search $22.00 IBM-PC А Comp Visa/MC 


А. |. SOFTWARE 512-928-2009 
2200 Rogge Ln., Austin, TX 78723 


inquiry 764. 


FREE FIRSTUP MENU PROGRAM 
Simplity your MS-DOS system with FIRSTUP. Complete 
program You configure FIRSTUP to do all the commands 
necessary to slari your programs. FIRSTUP then works 
as a Menu Interface to access your applications wih a 
$ngle key includes FREE demo (disk #1) of our other 
products Specify IBM-PC. DEC Rainbow or Zenith Z-100 
$4.99 s&h. 


Newline Software 
P.O. Box 289, Tiverton, RI 02878 
(401) 624-3322 


inquiry 782. 


FREE CHECKBOOK PROGRAM 
Let Check Processor balanca your checkbook. Complete pro- 
gram tà maman your chackbook and credi card accounts. 
Classify enines into 1 of 31 calegones. Print reports on entire 
checkbook or individual calegones On-disk docs. Includes 


FREE demo (дек #2) of our othar products. Specity ІВМ-РС, 
DEC Rainbow or Zenith 2-100, $4.99 sith. 
Newline Software 
P.O. Box 289, Tiverton, RI 02878 
(401) 624-3322 


Inquiry 783 


FREE DISK CATALOG PROGRAM 


Let DiSKombobulale keap Irack o! your disks, Complete pra- 
gram. On-ine database keeps track of өй your files by Ме 
names, sizes, dates and times. Okeplay. print, ox store reports 
of all or setected Ries in alphabetical or disk order. includes 


FREE demo (disk #3) of our other products. Specily IBM-PC, 
DEC Rainbow ог Zen«h 2-100 $4.99 s&h, 
Newline Software 
Р.О, Box 289, Tiverton, Ri 02678 
(401) 824-3322 


Inquiry 784. 


PRO FOOTBALL/BASKETBALL 


POINTSPREAD ANALYZER database-soflware сіце 

all NFL games since 1978, wih won-ioss sials and pont- 

spreads. Basketball verson has all NBA games since 

1983. Іп seconds, see stats and patterns. Developed by 

ҺА D. ae $50 sach. IBM РС, compalibles 
MISA. 


BEST BET SOFTWARE 
3104 Shalluck Ave., Berkeley, CA 94705 
(415) 540-5072 


Inquiry 786. 


USS6 ... INCLUDING DISK 
Over 2,800 + software tittes for 1AM-PC, Apple i), Macintosh, 
Latest tilles. Lota о! hi-qualliy manuals. VOLUME 
OISCOUNTS. 
* (BM-PC Light Pan сл softwere: $65 
* 640K motherboard ciw full RAM: $200 
«РС mouse compatible: 
Lots of bargains, ram chips, elc.. . Ѕресіу your compuler 
type with $1 note for our air-malled catalog to:- 


MICRO-WORLD, Dept BYTE 
Towner РОВ 310, Singapore 9132 
REPUBLIC OF SINGAPORE 


Inquiry 770. 


GREAT SOFTWARE, CHEAP! 
Absolutely Smashing User Supported Soltwara 
$4.95 per disk. PC-Outline, PC-Write, DOSamatic, 
Commercial Unprotaci, File Express, Cheap 
Assembler, Chess, utilities galore, many more. 
Money-back guarantee. IBM PC, PC Jr, or com- 
patibles. FREE CATALOG. 


PLUS SOFTWARE 
33495 Del Obispo, Suhe 160 M, 
Dana Point, CA 92629 


Inquiry 768. 


NEW INTEGRATED ENVIRONMENT 
Al FOR THE IBM PC 
TOPSI IS А FULL VERSION OF OPSS WHICH RUNS 
UNDER MS-DOS, UNIX OR CP/M. A FAST, EFFICIENT 
EXPERT SYSTEM DEVELOPMENT TOOL 
PROTOTYPING: 8125 PRODUCTION: $250 
PROFESSIONAL. $378 SHIPPING, ADD $5 


Dynamic MASTER SYSTEMS 
POB 566456, Allanta, GA 30356 
(404) 565-0771 Telex /282923 


inquiry 762. 


Б BIBLIOG2 E 


боймаге lor the accessible library The lechnology es 
plosion has made journals a major source ol information. 
BIBLIOG2 makes Ihat information accessibla Easy to 
use. Quick to ratneve. Especially made for the ІВМ РС 


and IBM PC compalibles. MS-DOS 2.0. Price §49.50 
Check MC/VISA 


MICRO-DYNAMICS OF TEXAS 
Р.О, Box 40691, Houston, TX 77240 
713-500-0957 


inquiry 759. 


THE BUYER’S MART 


SOFTWARE/GRAPHICS SOFTWARE/LANGUAGES 


SOFTWARE/GENERAL 


SongWright lil 


Music Processor for IBM Compatibles 
Panis quality lead sheels, songs, scores with texi and 
symbols, тире staves; transposas to any key; plays 
lunes. Screen graphics editor. IBM/Epson/Siar printers 


Send $49.95, $2 s&h or wrila for irea sample output, 


SongWright Software 
Box 61107. Cherry Creek, CO 80206 


(303) 691-4573 


inquiry 733 


CONTROL YOUR PROJECT! 
Bescnbe the work MicroGANTT* moed maragement 
Бузет calculates (ле schedule and budge! Ортага tha 
schedule ang resource loading interactively, Cusiamve 
Ine reports, mciucing Gantt Chart and Network Diagram 
Buy only the modules you need. MS-DOS. PC-DOS & 
CPiM-80 Free catalog 


Earth Data Corporation 
РО. Box 13168, Richmond, VÀ 23225 
(804) 231-0300 


Inquiry 793 


SOFTWARE/GRAPHICS 


POPULAR HGRAPH" 
SCIENTIFIC 20 & 3D graphic routines tor IBM РС. 
Powarlul, easy to use. Multiple lonts, device in- 
dependence. Uses max resolution. Support for 
тоз! popular devices. Links wilh MS-Pascal, FOR- 
TRAN; Logitech Modula-2. Support for Turbo 
Pascal. $189. 


HeartLand Software, Inc. 
234 8, Franklin, Ames, |А 50010 
(515) 292-8216 


Inquiry 651 


GRAPHICS PRINTER SUPPORT 
AT LAST! Usa the PriSc key to make qualily scaled 
B&W or color repraduchons of your display on any 
dot таїнх, inkjet, or laser printer GRAFPLUS sup- 
poris ail versions of PC or MS-DOS wih ІВМ, Tec- 
mar, and Hercules graphics boards, $59.95, 


Jewell Technologies, Inc. 
4302 SW Alaska St., Suile 207, Seattle, WA 98116 


(206) 937-1081 


Inquiry 589 


FORTRAN PROGRAMMER? 


Now you can cali 2-D and 3-D graphics routines 
within your FOATRAN program 
GRAFMAT|C 75 callable roulines for 
scraen ouiput. $135. 
PLOTMATIC, Pen plotter driver $135. 
For the IBM PC. XT, AT and compatibles. We Sup- 
part п variety of compilers, graphics boards and 


юн 
poe’  MICROCOMPATIBLES 
301 Prelude Drive, Dept. B 
Silver Spring, MD 20901 


Inquiry 708 


FORTRAN GRAPHICS LIBHARY 
MitroGlyph/SciPtot™ provides (М5ЛВМ Pro/F 771) 
FORTRAN graphics on алу ІВМ PC/XT/AT Features 
Луд axes, labels, Hershey fanis. hi res plots on 
((BM/EpsonApnipe LaserWnter) onnters. or graphes 


an (ВМ color" EGA/Hercules * mono/Tecmar * GM) 
displays. $69.95 plus $3.00 shiping, 


MicroGlyph Systems 
Р.О. Box 474, Lexington, MA 02173 


ину 708. 


ТІ PRO + TURBO + GRAPHICS 
TiGraük = graphics Lurtegraptics music. scr and curs con 
HOM + more Use bac mcs wo торор Sourca & doc а 
chaux TiGrahx $89.95, + TURBO я/НОВ? & SCO 5168.85, 
МЕМ TURBOFIX patches IBM TURBO 3 014 to run on ТІ 
windows, DO E draw 529.85 ot win ТЮнаһх of TURBO 


$30.00. Speedy ІВМ or М5 DOS TURBO 


PRoWamnt, Inc. 
1023 SE 36th Ave Porland, ОН 97214 
VISA/MCICHECK 7AM-7PM MON-FRI 
(503) 233-4465 


inquiry 720 


FAST! 3D GRAPHICS EDITOR 
Amale 4000 planes іл 3 secs Mouse/keybd. Enter 
planes, swept surfaces. spline curves/surfaces Mulli- 
ple views. Сору. mirror, rotate, transiate, scale DOS- 
like hierarchy. Hidden surface removal Read/write to 
disk, much more. $39.95 

Graphics lib for DOS lattice c $99.95 
Money-back guarantee. HERC/CGA 


SOFT VISIONS 
609 Trowtndge Santa Rosa, CA 95402 


(707) 579-2871 


Inquiry 732. 


SCIENTIFIC GRAPHS 
SCI GRAF produces high-res graphs (1680 x 1712 
pixels) on Epson or ІВМ graphics printers Supports 
сөйледі scales, error bars overlays. batch-mode opera: 
hon Very 'lexibie data entry from disk or keyboard User 
cusiomizablea Requires DOS 2 or 3, 256K 

$99.95 (Sorry, no credit cards) 


Microcomputer Systems Consultants 
32 West Апарату. Sute 190, Santa Barbara, CA 92101 


(805) 963-3412 


inquiry 767 


THE ОС! SIGNMAKER 
creates presenahon quality text sgns and overhead 
transpatences using your ІВМ сє APPLE Н computer and 
mosi plotiers Н provides automatic or manual selection 
сї chatcater sive. pen selection, staring location and Nor- 
mal or Italics letters Data can be saved, relneved, edited 
ang plotted i a matter of minutes $75. 


DECISION GRAPHICS, INC. 
P.O, Box 2776-B. Littletan Colorado 80161 


(303) 796-0341 


Inqu ry 675 


MetaWINDOW"/TurboWINDOW" 
Advanced graphics toolkit provides Xerox Star/Apple Macin- 
1osh style graphics on your IBM РС Supports most popular 
Grapes cards Allows you to creale pop-up menus. windows 
& scons, use proportionally spaced fonts; rubberband А rag 
lines. toxi of bümap mages, supporis mouse-—cursor frack- 
ing. Tightly optimized for use with Turbo Pascal, IBM Pascal, 
C, Fonran MetaWINDOW"/TurboWINDOW- awarded as PC 
Tech Jrnt’s Product of the month, 


Metagraphics Software Corp. 
43575 Scots valey Dr Scots valley, СА 55066 


(408) 438-1550 


Inquiry 780 


SOFTWARE/LANGUAGES 


Minnesota © М О BO L4 Language 


Powetiul sting & data handling facihtios Interpreter com- 
patible with mantrame SNOBOL4 32K stnngs. 32 bit jn 
tegers, 5087 for foal & lange memory model Sample pgms 
include ELIZA For > 128K IBM PC А DOS or equivatent. 
De'imtivo “green” book бу Griewold et 3l available. 


Gude «5'a" SSDD diskette 
Gude + diskette + "green" book 
"Green" book only $26.95 
Postpaxi in USA іл NY add tax. VISAMC (814) 271-5855 
BERSTIS: INTERNATIONAL 
POS 441, Millwood, NY 10546 


Inquiry 656 


MACINTOSH DEVELOPERS 
Dramaticaliy decrease developmen! time Elegantly 
crated compiled library routines for easy implementa 
tion of Mac interlace Graphics scrolli and printing, tex! 
есігі, Zooming windows and much more! 

PASCAL EXTENDER" $89.85 
C EXTENDER" $129.55 


INVENTION SOFTWARE CORPORATION 
P.O. Box 3168, Ann Arbor, MI 48106 
313-996-8108 


\nguiry 698 


BASIC => C, PASCAL 
Accept Apple, TI, BM BASICA, etc. Transform 
spaghetti code to structured statement (REPEAT, 
WHILE, IF, CASE) by rearranging the statement 
sequence. Scoped, indented modules al top-down 
fashion. Generate many vendor's C, PASCAL. Ail 
automatic. MS-DOS. $85 each. 


GOTOLESS CONVERSION 
Р.О. Box 50068, Denton, TX 76206 
PH (214) 221-0383 


Inquiry 688 


SCREEN PROGRAM QENERATOR 
SPG | creates BASIC program code auth; and easy Desg 
your screen directly and SPG і wilt generate The BASIC pro 
gram code 10 пагыйа ihe demay and input of data Comrots 
use О! соки eding. graptics Cursor movement snd function 
keys Generated code баяу to тонұ / mers 
ІВМ PC А compalibles 128K 
$75 + $3.00 БАН (СА +tax) 
Treebeard Software 
5901 Warner Avorue. Suto 428 
Huntington Beach CA 92649 


(714) 840-6939 


Inquiry 742. 


HYPER C COMPILERS/TOOLS 
Аргќе tl ProDos Professional compiler, CDOS сот. 
piler, ProDos entry level compiler, 65C02 Assembly 
Language Dev System, Macintosh compiler, full 
source code for both Apple 11 and Macintosh pro- 
gramming tools. 

For further information/catalog contact: 


WSM GROUP, INC. (602) 298-7910 
P.O. Box 32005, TUCSON, AZ 85751 


Inquiry 749. 


NEW LOGO FOR PC'S 

» ZLOGO fealures advanced turtle graphics 
» |ISP-lika equivalence бі data and code 
» Numaric, mring, and hel objects 
* Tha command sequences of the bulll-in 

editor are user-delinable 
+ There are over 130 commands 
a ZLOGO can be easily converted Io other 

languages much ав French 

192K 565 54H $3 


COLORWORKS" (602) 323-9674 
Copt. BE 867, $337 E. Bellavue, Tucson, AZ 85712 


Inquiry 791 


SOFTWARE/SCIENTIFIC | 


» MATRIX 100 ~ 


Perform multiple сүрөө» Sive sirmiPaneous eguations VF 
ven mainces кє m BASIC or Fortran мету sour 
PLE „вру DCreertul and vory Rasy jo use. — ORMS 
Today 2/85 Sarid Busness Software deserves congrituva 
mon — PC Mag. 51485 Pnce 880 8087 suppon $125 


compia supper $250 Fortran Мидгу 5175 (54 sAn) 


STANFORD BUSINESS SOFTWARE, INC. 
2672 Bayshora Parkway, Sle, 304 
Mountain View, CA 94043 


Ta Ordar Call (415) 424-9428 


inquiry 734. 
DECEMBER |986 * BYTE 395 


|. SOFTWARE/SCIENTIFIC 


DATA ACQUISITION ANALYSIS 
Мам ftom Lotus MEASURE for dala acquisibon. Attaches to 
123 FOURIER PERSPECTIVE Il wih graphics for analyss 
FFTAFT ала 30 more аа” calculanons in 3 & 2D PRIME FAC- 
TOR FFT, à precise subroutina library Use with your applica 


tion agam whiten in any language including Turbo Pascal. 
C Fonran. and Basic. Borland's TURBO PASCAL and Lotus 
MANUSCRIPT a 1echrecal word processor also avaiable Сай 
ior pricas/ppckage deals 


Alligator Transforms Scientiflc Software 
Р.О Box 11386, Costa Mesa, СА 92627 
(714) 662-0860 


Inquiry 652. 


Affordable Engineering Software 
CALL OR WRITE FOR FREE CATALOG 
Circuit Analysis е Root Locus * Thermal 
Analysis * Plotter Drivers е Graphics a Signal 
Processing * Filter Design е Report Prool- 

reader * Transter Funclion Analysis. 

BV Engineering 
2200 Business Way Sule 207 Riverside CA 92501 
(714) 781-0252 VISAMC 


inquiry 655. 


CROSS ASSEMBLERS for 
VAX VMS and PC/MS DOS 
New Low Prices 
Relocatabla Macro Cross Assemblers, 
Linkers, Librarians 
Targeted іс almost all Microprocessors 


ENERTEC, INC. 
BOX 1312, Lansdale, PA 19446 


215-362-0966 MC/VISA 


THE BUYER’S MART 


SOFTWARE/SCIENTIFIC 


MATRIX CALCULATOR v.2.0 
Matrix manipulations, Linear Programming, Sen- 
sitivity, System of Eqns, Multilinear Regression, 
Diff Eqn Solver, Programmable. Spread Sheet Like 
Editor/Printar w/built-in Calculator, w/160+ pg. 
manual at $59.95. Turbo Pascal source add $60. 


SoftTech Inc. 
14640 LaBelle, Oak Park, MI 48237 
1-313-544-8544 


Inquiry 730 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 
FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Prelude Dr., Silver Spring, MD 20901 


(301) 593-0683 


inquiry 707 


ELECTRONIC CIRCUIT ANALYSIS 
Has АС, DC, Transient and Founer Includes worst- 
case, Monte-Carlo, component sweeping Macro 
models, transmission lines. 

Electronic Circuit Analysis 
ЕСТАЕВ: ivi ke rU er es 


TATUM LABS 
POB 698 Sandy Hook, CT 06482 


(203) 264-3755 


 SOFTWARE/SYSTEMS 


CPM-BO LIVES on your PC 
CP/Mulatar puts a 4mhz B b CPM emulator in your /НМ- 
PC tor 589. ($3 34h). 

- A great В tx development gysten 

- Saves expensive CPM-80 apphiications 

- Increasas PC speed 10% for 8083 programs 
= Priced less than mosi sokware only products 
- Uses no valuable board slots 


Source Information 
Р.О. Box 2974, Warminster, РА 18974 


VISA Phone (215) 441-B178 M/C 


inquiry 773. 


SOFTWARE/TOOLS 


STOP BURNING PROMS 
Burn n* Learn ія ой Tha ROM" Simulator i$ in 

Phugs into your PC development system and emulates the 
2714x звпез ROMs Fealures allow you to Asseta) 
Uinassembly) and Eimer) changes Io code under Gav drect 
lyin yout system (гар and locale execubon ackiresses No nemi 
tà burn ROMs. code executes in ВАМ The besl low-cost day 
fool you мй ever Guy Use wih any mucroptocesso! of 
mecrocontroller Increase debug produchvdy 10 times or mea 
DEBUG ийге амай lox ай mecropracessars Pays for self Ihe 
arst hme you use п Order now at only $695.00, 


Protostar instrumenta (714) 6862-7910 
749 Grayling Вау Costa Mesa, CA 82626 


Inquiry 787. 


PC-Type + 
The ultimate too! for writing! PC-Type + comes 
equipped with the essentials, PLUS many advanc- 
ed features—Mai! Merge, 100,000 word spelling 
checker, & a Labels program. Works hand in hand 
with PC-File and PC-File. Open up to 10 files 
simultaneously! $89.95 + $5 s/h. For ІВМ РС. 


ButtonWare, Inc. 
P.O. Box 5786, Gellavue, WA 98006 


1-800-J-BUTTON 


inquiry 680. 


Computer-Aided Circuit Design 
CompDes is a monu-delven stectronec сесин design program 
hal has selections Irom basic electricity 10 сисий design. 
Tha program will calculate values of circuits for atlenvalors, 
ampdiliers, active and passive ters, power supplies, etc. 
It has calculators lot resisiance, resonance, reaciance, dB 
ratio's, VSWA, and more. Design manual included. IBM and 
DEC Rainbow compatibles. $49.95 


Esoft Software 


Р.О. Box 072134, Columbus, OH 43207 
(614) 481-0832 Visa/MC 


Inquiry 881 


POP UP SCI CALCULATOR 
COMPLEX is everything sci. calculator can hope 
tor plus complex algebra, integer & bit manipula- 
lian, Boolean Logic, Potynom, eqn, FFT transform, 
computer graphics, curve fitting, extensible 
language lika FORTH, w/50 pg. manual $25. Tur- 
bo Pascal source add $60. 


SoftTech Inc. 1-313-544-8544 
14640 LaSalle, Oak Park, MI 48237 


Inquiry 730. 


forMaih® text-formatter 
» Equalions, matnces, ratios, integrals. diagrams 
* Macros, (0015, Greek/malh symbols 
= Hyphenalicn, secn/aqr/ref numbering 
ә Indexes, lable of contenis, footnotes 


* Doi: matrix, daisywheel, laser priniers. all morntors 
5400. $50 for demo 
SHANTHA SOFTWARE INC. 
50 West 971h St Room 115, New York City 10025 
(212) 222-SNIP 
Touchtona toll free: 950-1088-walt-FORMATH 


inguiry 728 
396 BYTE * DECEMBER 1986 


Inquiry 738 


FINITE ELEMENT ANALYSIS 
Full-teatured SAPIV finite element program for 3D 
static structural analysis. All original elements- 
beams, plates, 2D plane, 30 solids, etc. Solves up 
to 700 nodes. IBM/PC or compatible. Complete tor 
only $295! Try the 70 node/3D frame 
versian— $39. 


Applied Science & Development, Inc. 
Suite 141, 169 Southeast Cary Pkwy, Cary NC 27511 


(919) 467-4614 


inquiry ?61 


» SCIENTIFIC CALCULATOR < 


Memory resdent emulabon of the НР-11С plus direct 
insertion of results m foreground program, graph 
cally presented. decimal, hax, binary, & octal opera- 
tans, boolean functions and more. Mouse suppor 
8087 or Standard versions $49.95 + 3.00 s&n. 


K SOFTWARE HOUSE 
At. 2, Box 83B1 Unionville, TN 37180 
(615) 294-5090 


inquiry 763 
SOFTWARE/SORT 


OPT-TECH SORT/MERGE 
Extremely fast Sor/Merge/Select ulditly Run as an 
MS-DOS command сї CALL as a subroubtine. Sup- 
poris most languages and liletypes кодту Bineve 


and dBASE Unlimited fleuzes, multiple keys and 
much more! $149, 


(702) 588-3737 


Opt-Tech Data Processing 
Р.О. Box 67B - Zapiryr Cove, NV 89448 


inquiry 716 


Inquiry 669 


MODULA-2 
REPERTOIRE is the fastest selling M2 toolkit New 
release includes OBMS, screen system, editor, & 
much more $19 for all LNKs & SY Kis: $89 with full 
(440K) source and 250p printed manual 
MCNISA/AMEX/COD. Call for free demo & manual 
an disk. 


4536 SE 50ih, Portland, OR 97208 
PM DE 777-8844 (24 hra); BIX; рт! 
| In Europe: +47-6-97-00-40 


inquiry 757 


dBDOCGEN" 
dBASE" DOCUMENTATION GENERATOR 
dBASE owners easily document your dBASE ap- 
plications. Documanis .OBF (with struclure and 
field names), .NDX (with index), CMD. .FRM, and 
.FMT files. Only $99.50 + $4 UPS Gnd or + $6 
Blue S&H VISA/MC 
CALL TODAY (503) 233-B676 


TOP PRIORITY Data Products, Inc. 
1731 S.E. 55th Ave., Portland, OR 87215-3396 


Inquiry 740. 
STATISTICS 


SL-MICRO 
Tabulate survey results or analyza ex- 
perimantal data using SL-MICRO. К has 
Frequencies with statistics, Crosstabs, 


Anova, Multiple Regression & Correlation. 
Data Editor & Data Transformations. 


Only $250 for PC-DOS, MS-DOS or CP/M 


QS C, вох 778. East Lansing, MI 48823 
(517) 641-4428 


Inquiry 753. 


THE BUYER'S MART 


A 


STATISTICS UTILITIES | 


NUMBER CRUNCHEH STAT SYS 
Menu-dnven Muthple 8 stepwise regression, 
ANOVA. hme sangs, discriminan cluster and factor 
analyss, pnncipal componenis, scalter plots, 
histograms, tests, contingency tables, non- 


paramatrics. import export dala. Spreadsheet, sor, 
join, merge $78. IBM PCiMaciniosh, Quantity 


gece. NCSS-B 
865 Easi 400 North, Kaysville, UT 84037 
801-546-0445 


Inquiry 712. 


STATISTICS CATALOGI 
I! you need statistics for ІВМ PC or Appte 11, call 
us and let our tachnical advisors help you find the 
siatistics programs you need. 
Write or call now to get a FREE catalog of statistics 
and quality control softwara. 
HUMAN SYSTEMS DYNAMICS 
9010 Reseda Blvd., Ste. 222 
Northridge, CA 91324 


(800) 451-3030 (818) 993-8536 (СА) 


Inquiry 892, 


STATISTIX" 
$75 - Satisfaction guaranteed 
A comprehensive, powartul, yel easy-io-use 
slatislical analysis system for IBM PC/XT/AT's, Apple 
II's, and MS DOS machines Clear 200p manual. 
Wala for information. 


NH ANALYTICAL SOFTWARE 
801 Wesi lowa Ave.. 51 Paul, MN 55117 


(612) 488-4436 


Inquiry 714. 


RATSI'Version 2.0 
RATS. the best selling Economatric software package, 
now includes daly and weekly dala. a new вазег lo use 
500 page manual, and many advanced fealures Use 
RATS for time-saries and cross-section regression, in- 
Cluding OLS, ARIMA, VAR, logit, and prob IBM PC or 
compahbie. $200. MC!VISA Call for brochure. 


VAR Econometrics, Inc. 
Р.О. Box 1818, Evanston, IL 60204-1818 


(312) 864-1910 


Inquiry 745. 


The Statistician 

includes: Mulliple Ragresalon (Stepwise, ridge, al 
subsals, backward elimination) 
" Time sarias analysis * dascripive stalisiica 
е Iransformations * survey research е nonparamelrics 
* X-Y plos = ANOVA в random samples • dala basa 
* dala ediior е search 8 son * hypothesis lesia 

For IBM, MS-DOS, XENIX, CPM, TRS-DOS. 


Please call 
QUANT SYSTEMS TOLL Pais 


Вох 528, Charleston. SC 29402 1-800-334-0854 
803-571-2825 


Inquiry 721 


TERMINAL/EMULATORS 


Data Term 8220 
How you can connect your PC with any Dalapant com 
puter. Full 8220 emulabon File Iranster, wth DOS or 
AMS, under user or host coniro Supports 5010 19 2K 
baud, directly 16 MPCA or modern. Requires only an IBM 
compatble with ап async comm adaplor $179.95 


Visa/fM C Datapoint 8242 or 3600 termina! emulalor & 
8086 Assembler source is 2150 available 
LAN Comp Systems 
14524 H.R., Issaquah, WA 98027 


206/391-3725 


Inquiry 790. 


DESKTOP PUBLISHING 
Laser Panter composion soltware to dnye Cordata L300 
wth 76 PS ints $495. Wah add 14 PS Lndscp fonts 5695, 
For Canon LAP-8 А2, NCR, or HP Laserdel+ wilh 41 
PS Prt of Lndscp ті $495. H & J, merge graphics, mix 
face & pt size anywhere on any кпе, mult tab & col 
justification Boxes & Rules 


Micro Print-X, Inc. 
Р.О. Box 581, Ballinger, TX 78821 
(915) 365-2343 


Inquiry 766. 


UTILITIES 


SOURCE CODE LIBRARIAN & 
REVISION CONTROL SYSTEM 
TLIB" keeps ALL versions of your program in ONE 
compact library file, even with hundreds of revisions. 

e 5 times faster than SCCS * LAN compatible 
© Free public domain MAKE (with source) by L. Dyer 
MS/PC-DOS 2.x & 3.x. $99.95 + $3 S&H. VISA/MC 
BURTON SYSTEMS SOFTWARE 
POB 4156, Cary, NC 27511 


(919) 469-3068 


tnquiry 777. 


EditingTools 
An elegant DOS shell wth а superb tex! editor. Load 
thultiple directones in table format as menus Edit multi 
ple бе circulary. Many innovative features and only 38K 
in size. Incredible value at $10 with 36 page manual. Add 
$25 for source code in Turbo Pascal Add $2 for s/h 


Dr. Jiann Jou 
Р.О. Box 460969, Garland, TX 75046 


214-495-8862 


Inquiry 775. 


MEDIA MASTER PLUS 
READ, WRITE, and FORMAT over 150 CP/M disks and 
run most CP/M-80 programs on your IBM PC! Two pro- 
gram package includes ZP/EM, a CP/M-80 emutalor pro- 
gram that Iranstorms your ІВМ PC into a 1-2 MHZ CP/M 
2.2 computer. $50.95 + $3.00 S/H (CA 6%) 

INTERSECTING CONCEPTS, INC. 

4573 Heathergien Cl, Ste. 10 
Moorpark, CA 93021 
(605) 529-5073 


Inquiry 697, 


Automenu" version 4.0 
Create one menu system to run all your programs. batch files 
5. DOS commands "Insulates" nowces, many options for 
pow изка. On-screen help, password protecbon, иѕег- 
delined prompts. Witten in assembler 16K әле Over 8,000 
satshed uses Money back guarantee $46 + $4 wh 
CnyVisg MC. Call or метке for brochure 


Magee Enterprises 
бері, B13, 6577 Peachtree Industrial Blvd. 
Norcross, GA USA 30092-3796 


404/446-6611 


Inquiry 703. 


PADLOCK/PADLOCK 1 DISKS 
PADLOCK furnshes the user with a method for prowding 
protection ааты unauthonzed duplication from OOS 
commands $99. PADLOCK Il disks соте pratormmatted 
with fmger-pnnt and ѕзапакгађоп PADLOCK It disks al- 


fer superior protection. Ask about our HARD DISK pro- 
lection with uninstall capabikty MC/VISA 


GLENCO ENGINEERING 
3920 Ridge Ave., Arlington Hts., IL 60004 


(312) 392-2492 


Inquiry 688 


CONCURRENT DOS BACKUP 
BackPack" runs like BACKUP/RESTORE and sup- 
ports DOS and CP/M media as well as users. Backs 
up and restores up io 1000K/min, оп an АТ and 
3GO0K/min. оп an XT. Supports release 4.1. Also 


available on CP/M-80 and CP/M plus $150. 


Bright Light, Inc. 
520 Fellowship Ad. ЯС301, Mt. Laurel, NJ 08054 


(609) 778-0772 


inquiry 657. 


WARP-TEN or RAMback - 9.85 
WARP-TEN ls a programmable disk cache that sposds 
up your PC disk access's. RAMbak autamatps the sav. 
ing of new or changed НАМ disk lilas to ІЮрру disks 
and/or hard disk subdirectorias. PC, XT, AT, com- 
patibles wilh 256K DOS 2.0 +. Introductory orice is only 
9.85 each. (MN Res. + 6%). Visa/MC/CHK 


Software Brewing Company 
P.O. Box 12084, St. Paul, MN 55112 


612-636-2727 


Inquiry 758. 


?WHAT DOESN'T IT DO? 
Resides under any software, print mulli-fonts to any 
dot matnx & daisy wheel (Epson, Toshiba, etc), a 
pap up 10 mem calculator, DOS seraces, priniable 
calendar, баіелте note реа, help pages, all user 
modifiable, 70Kb $60 and ІВМ РС. 


LCS (514) 279-5678 


P.O. Box 955, Outremont, Quebec 
Canada, H2V 4RB 


Inquiry 701. 


HANDS OFF THE PROGRAM" 
- Locks Hard Olsk. — -Resiricts Floppy Use. 
- Protecis Subdirecionipb. 
- Normal Use ol DOS Commands and Application Software 
- IBM PC, XT, AT and True Compatibles. 
+ DOS V2.0 and Higher. Hard Disk Systam 
- Keep Other Peopia HANDS OFF Your System 
- $89.95 VIBAIMCIMOI/CK 


SYSTEM CONSULTING, INC. 
314 Canterbury Dr.. Plitsburgh, РА 15238 
(412) 963-1624 


Inquiry 735. 


ІВМ — TOSHIBA PRINTER INTERFACE 

Ы б extended D 0 Ihe TOSHIBAS available 

+t ma, raphics supported 

» Ponts ҮЗ) ene s АБС! characters 

ә screen dumps іп text and graphics 

* escape sequences supported 

* popular soflware supported directly 

a “Sideways” and "Руке! Visuals" support 

* dealers welcome $79.85 ($2.50 S&H) 
Integrated Data Technologles, Inc. 
4775 Bunchberry Lane, Colorado Springs, CO 80917 

303-597-5547 MCIVISA 


inquiry 694, 


PAL FOR SIDEKICK! 
Personal Appouitment Locator automatically shows 
coming appointments, searches your fle, manans 
to-do lisi, automatically repeats appomniments, ёх: 
amines multiple files Resident alarm too! Only 


$49.95. Cheap at twice Ihe price! 
PAL SOFTWARE 
Ste. 126 110 Green St., New York, NY 10012 
212-334-9172 1-800-541-0500 
(In CA.) 1-000-334-3030 


Inquiry 7698 
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Inquiry 81 


PLOTTERS BOARDS 


| "n a 
i | | | | | | Houston Instruments OMP St/52 .. 3255 Апы! 1024 - 768(Inleriaced) . .. 
| ! | | - | Hauston Instruments DMP 56 ‚. 195 Ml Artist | : 1024x768 (Noninterlaced) . 
viris + - HP7570 , .. 4495 Roland580 , , B99 AST Rampage: PC-XT 256K... .... 
| а | HP?475 .. .. 1595 Roland980 175 Hercules Monochrome Graphics .... 
Call Toll Free: 1-800-624-8949 | Roland 800 . 875 loline3700 . 3895 MEM Orange Grappler - . Apple 2... 
qx кииин ee ee Ша m | Amdek Calcomp Taxan Olhers PC 576K RAM Board: DK 
A DIVISION OF ADLANKO CORPORATION DIGITIZERS P Metodi Gana ad 


i PC Multilunction Card 
PRINTERS COMPUTERS Houston: All Models —. THELOWEST PRICES шиге 


| | tach 11х11. Photon: Graphics800 « 600 
Сие 1200 .. 179 Alps P2100... 1199 | AT&T6300°640K'1Drve ... .. МЕ EH овен 


Citizen М5Р10 . 275 Canon ASD 469 Cordata 400. Part. & Desk 2 Drives .. А 
; Summa Мас 12..349 Summa 12x12 ..355 ШЕ Tecmar ЕСА: Graphics 
Ciizen MSP15 375 Canon Laser 1035 Cordata 400XT: Port. & Desk'20M 5иттаМоше.. 82 $штта12х18. 894 


мойны ақы ылы Gordlata AT: Port,/20M Drive . . Mice; Microsolt/Mouse Systems/Etc. .. SAVE ЕШ Intel MicrotelvOrchig;Prachica! ‚ GALL 


car ame cae E Ores РО BAO ШЫК 2 Persyst/Quadram/STB/Taxan‘Vulek БАШ 
Рапаѕогис 10801. 199 NECCPE . . Laser 128: Apple IIE Compatible MODEMS us 


Panasonic 1091. 268 NECCP? . . Sharp PC7000 Porlable2Dmws —... Anchor Volksmodem 12 ... N9 — WE ALSO CARRY MANY OTHER PRODUCT 
Panasonic 1092 . 299 Okidata 192 . Sharp AT: 6 & 8 MHz-20M Drive Anchot ШЫ et: EE меса MODELS. CABLES, SOFTWARE 
Panasonic 1592 . 415 Okidata 192 + . Sperry IT 5128/1 2M Dive .. Anchor Volks |: 1200 W'Soflware ЕЙ СніР5, КЕҮВОАВО5, РОМЕН DEVICES 


Panasonic 1595 565 Okidata 193 +. Sperry IT: 512K/44M Drive Hayes Smarimodem 1210... . . 349 


EE | DISK DRIVES 
Toshiba: All . CALL StarlV121D . . TeieCat 285: 512K/20M Dr/Monitor _. Hayas T2908; WSoliware $75 Ml eones.. 112 Teacsa. 35 


Diconix 150 cps.Portable4 Lbs. ., . Toshiba 1100 , 8 3100 Portables 2. | D WENT .. 555 Ны Сы 
Fuytsu 2100: Color/220 cps/Amiga .. . Turbo PC: 256K/1 Dri TE 
| ps/Amiga Wyse urbo PC: 25 rive Incomm 2400: Ungradeable 4800 ©., 295 IOMEGA Dual 20M Bernoulli + 80M 3995 


GIE/Data Products Diablo;Epson , . .. CALL lll Wyse 286: 10MHz:640K/20M Drive Miniscribe20M Drive & TOM Controller, 440 
Genicom/JukiTally/TelevideoT! 2. . GALL MM Wyse 285: 10 MHz/G40K/40M Drive Assur! aepo м Seagate 20M Hard Drive & Controller — 372 
Buflers. Cables'‘Sheet Feeders .. Zenith 181. Portable 512K 2 Drives — . rometheus Promodem : Apple | Tandon 20M Hard Card {#1 Rated} 449 


(Qus, .. Prometheus Promodem 3006; Apple . . 
Stands/Switch Boxes/Tractors Altos/NEC/Düvetti/Olhers. ... Ai eise indu | WT | ЕТЕТ OP PLACA ГІНЕ 


MONITORS TERMINALS Mloy • CMS + Corvus + Fujitsu « irwin 
Aydin 19" EGA 1995 Amdek 310A . IBM3164Color 899 AltosIV .... UDS 208 A/B: 4800 Baud — . . .. Maynard » Mitsubism е Mountain 


Mitsubrshr6920..1995 Amdek 730. . Kimiron KT? — . 435 Ampex 232 mL nam * Racine • Sanyo » 'allqras: 
1 1 AE ы h ы | 
NEC Multisynch 579 PGS S12. Liberty Freedom |. 385 Wyse30.... AST Codex Practical Aixon.Zoam CALL Tecmar * Toshiba = Western Digia 


Samsung TTL ,..89 PGS MAXT2 , 155 ШИ Qume 1010 293 5650 .. HOURS: MON - FRI 7AM - 6PM/SAT 9AM - 2PM 
Тесо 14° ЕСА .. 439 Taxan 760 . CALL MM Televideo 905 288 Wysebl — . IN ARIZONA CALL (602) 437-4855 


se 700 WiCard 709 WyseG4Q ... 525 MM Televiden955 — . 399 Wyse 850 
Anio. ‚‚ p т RGB 289 Televideo 9220 457 oL 49 | CompuSave: 4207 5. 37th БІ., Phoenix, AZ 85040/Ргісес Rellect Cash 


| > ject Ti ithoul Notice. Maj dit Card 
Hitachi Nanao Thomson Talung .... CALL Wf Adds:DEC/Hazeltine LinkVisual ... CALL теңеле ч adr Unc bere rans hal i 


Enjoy, and 
Protect 


You and I share a great love of this 
earth. 

The ocean's pounding surf, Spring 
covering the earth with that season's 
newness, a bird's song reaching 
out. ..and we are moved. 

We enjoy the earth's beauty, its 
grandeur. The endless sweep of colors, 
and sounds, and everywhere, the 
excitement of life. 

And we of the Sierra Club join 
together to protect the earth. 

We invite you to join with us. To 
explore, to enjoy. To protect this 
wondrous earth. For all of 
us... forever. 

For membership information, write 
Sierra Club, 530 Bush Street, San 
Francisco, CA 94108, (415) 981-8634. 
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inquiry 346 


8MHz SUPER TURBO SYSTEMS 


Dealers and Computer Groups 
CALL FOR SPECIAL PRICE 


L] Two 360KB Disk Drives 
O 640K RAM 
О Hercules Compatible Mono Graphic Card (720x348) 
О 12" High-Resolution TTL Mono Monitor 
О 135W Power Supply : 
П AT Style Keyboard 
Г] 4 Layer 8MHz CPU Board 
[] Keyboard Switchable to 4.77MHz 
[) Parallel Printer Port 
[] FCC Approved 
' D Fully Assembled & Tested 
O 1 Year Limited Warranty (Parts & Labor) 


SUNTRONICS, INC. 


“000 Cose Bh інігдізтін- (СА ЧОРУЙ 


(orders only! 


1-800-421-5775 
213-644-11 40 


WE rus 


ВМН? Turbo CPU 

1 Disk Drive 

135W Power Supply 
256K RAM 

AT Style Keyboard 


SYSTEM #7325 
SYSTEM 

2 Disk Orives 

135W Power Supply 

640K RAM 

AT Style Keyboard 

EGA Card 

(CGA+EGA+MDA) 


14'' R.G.B. EGA Monitor 
(EGA*CGAI 


mum P 7059; 


SYSTEM 
135W Power Supply 


Color G Card 

640K RAM 

AT Style Keyboard 

13“ R.G.8, Color Monitor 


ТӨЛЕСІН! 
a SUN-ST CPU (BMHz) $165 
(4 Layers, Switchable to 4.7 7MH2] 
и Multi 1/0 Plus Card баз 
(Sirial, Parallel, Clock, Calandar. 
Game Port, НАМ Disk, Spool) 


STORE HOURS 


(Call for other configurations) 


AT Compatible 6&8MHz CPU 
640K RAM 

1.2MB FDO (% HT) 
HDD/FDO Controtier 
w/Cable 

200W Power Supply 
Keyboard 5151 Compatible 
Assembied & Tested 


ESA nce $6049 7| 


EGA Card (EGA + CGA + MDA) 
w/250K Display Buffer, 14" 
R.G.B. EGA Monitor (640x350, 
0.31mm Dot Pithi 


TERMS VISA Mauri pd (IN репа COD Cav ur Сеч е 
Die. (VISA we MC Вн Яьне Situs А бау (шыға tree 
MON -IRI Villam. 5 (Круп РФ тіннен Shoppi & HC $3 ОП for іы pus 5 PU Pet rait 
SATURDAY Thiam 300pm aiti ona GÀ наи edd СА баих tae SIG M Dile: 

ы > WARRANTY Si Dass Warrant, Lain. Party йир еее Di , 

Dealer & OEM Inquities invited НМ > оған Hatter anh sf Инн «ғы Birras Ма ters 


BYTE CONNECTION INC. 777776255 - 


BOTTOM LINE PRICE BUSTERS! = **Who уси gonna call??? 


LE & SOFTWARE ж ж 


5218985 TÀ'WVYERSACAD 
COMPUTER ASSOCIATE (МЕ) А/Я, A/P, G/L, 1/6 ........... EACH $ 385 
CYMA ACCOUNTING A/A, G/L, AJP, VL .............. —« T EACHS 349 
CYMA Medical, Chiropractic, Orthodontie, Dental Package i 


є ж * PERSONAL COMPUTERS ж ж я 


UBM #1 (ІВМ XT Comp.), w/640K 2 Drives, К.В. Graph Card, Monitor 
UBM * IV (IBM AT Comp.), w/8 MHZ, 640K, 1.2 MB Floppy, 20 MB HD, Graph Сага, 
Monitor & Keyboard 


ІВМ PC XT, w/640K, 360 K Floppy, 20 MB HD, Enhanced К.Я, Graph Card, Monitor’... . $2349 
IGM PC AT, w/512K, 1.2 FL 20 MB HD... 83150 IBM PROPRINTER XL...$ 598 
IBM PC AT #339, 512K, 1.2 Floppy. ІВМ 30МВНр............... (— DP $4375 


COMPAQ PORTABLE PLUS, w/256K, 2 Drives 

COMPAQ PORTABLE It with 640K, 80286 Processor, ЗӨВ Floppy. 20 MB HC 

COMPAQ PORTABLE 286, with 640K. 12 Drive, 20 MB НО, ............... 82749 
COMPAQ DESK PRO 266, wilh 640K, 12 Р. 20 MB HD, Graph Card, Monitor ...., $3495 


—— ==55Е = 


LEADING EDGE, ! Drive, 30 МВ, Graphics ( Card, Mc Monitor & S/W . " 
AT & T 6300 PC, w/640 К, Two 360 Drives, AT & T Graphics Card & Monitor. ..... 
SHARP PORTABLE, w/320K, Two 360K Floppies, DOS 
SPERRY PC-IT, with 640K, 1.2 MB Ғорру, 40 MB, КВ, 80287, DOS . ае 
VICTOR V 286, w/640K, 1.2 Fioppy, K.B., 20 МВ HD, DOS 


xk PLOTTERS жаз 


CALCOMP 1044 (A-E, Ной)... 511099 

HI DMP 51/52 [А - D] ........ 83575 

HI ПМР 5885 [A- B, 4 Реп)... $ 649 

HP 7475 [А · B, 6 Pan) 

HP 75606 (A - D, 8 Реп) 

Wesiem Grop GP 9001 (AE)... 
жа ж DIGITIZERS wr ж 

CALCOMP12x12,,.. 

HITACHI 11 x 11 

Houston Ina. TG 1011 

KURTA 12x 12. Tr KURTA 12 x 17 

SUMMAGRAPHICS 12x 12.. .$ 475 SUMMAGRAPHICS12x17.... 5 735 


ж * ж GRAPHIC CONTROLLERS & MO NITO R5 3* * ж 


Mitsubishi CBO20LPAG A Artist |, (1024 7581) 

Mitsubishi 8$18NB А Verticom H-16, (1014 x THN) ......... n d 
Samsung CD1452 EGA, Monitor Vega EGA 

Mitsubishi 1341 А Sigma 400 (540 x А00) ...................... mr 
BAW 15111024 x 1241 $1245 Artie) 10 (1024 x 10240) 


Open:9 - 6 PST 


CALCOMP 1043 (A - A 
Hi DMP 56 (A - E) 
Hi DMP 47 (A - 0} А 
HP Color Pra 7440 (A, 8).. 
: HP Data Pra 7570 
E $5295 


inquiry 58 


(714) 778-6496 
167 West Cerritos Ауе.. Anaheim, СА 92805 


AUTOCAD 2.5 (ADES) 


Wordstar & Correct, Mallmearge .... 5 298 Wordstar 2000 + .... 
d-BASE Ill 4 ................ 5 439 LOTUS.,...... “э LLL $ 339 
ІВМ Doctor Officar Manager li............ Pet Ske TTE T L2 PE $2950 


SPECIAL OF THE MONTH - CAD System, Sperry IT, 640K, 
40 MB HD, 80287 M.C., EGA Card, NEC 1401, Auto CAD, 
Summagraphics, HI DMP 40 .. $8985 


є є є PRINTERS я я ж 
HLAZER LASER PRINTER 
CITOH LOZA ......... 
CITOH 8510 SP .. 
CITIZEN PREMIER 35 . 
CANON LASER PRINTER ... $2050 
DIABLO 635.......... жы) $ 950 INKJET 4020 D ......... ‚... $1145 
DIABLO LASER ........ тонах ccc АЛЛАА cc m А, oom $3795 
HEWLETT-PACKARD LASER JET $2250 HPPius 
HEWLETT-PACKARD 500 Рінә...................................... 
NEC P560 $ 995 
FUJITSU DL 2400 .... $ 958 ОМ 2400. 
OKIDATA 1834-... $ 549  292...$ 599 
TOSHIBA P351 $1095 P341 


‚6 859 2200. 


OKIDATA 293. «4 r 639 


* ж ж HARD DRIVES А BACK UP SYSTEMS я ж ж 


BEANOULLI BOX 10 4- 10 / 20 + 20. . 
SEAGATE 4038 

SEAGATE 4096, 96 MB 
TEAC 20 MB Tape B/U 
ARCHIVE 80 MB Tape B/U 


ES ‚ 51395/87105 
+ 695 SEAGATE 4051. ТТІ. % 
$1595 HARD CARD 20 MB ......... 


CALL FOR WHAT IS NOT LISTED. WE GUARANTEE THAT YOUR CALL 
WILL NOT BE A WASTE. LEASING AVAILABLE. 


No charges for testing and configuring equipment. Prices 
and availabilty subject to change without notice. 
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U.S. POSTAL SERVICE 
STATEMENT OF OWNERSHIP, MANAGEMENT 
AND CIRCULATION 
(Act of August 12, 1970, Section 3685, Title 39, 
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10. Extent and nature of circulation: 
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D. Free Distribution by Mail, 
Carrier or Other Means: 
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are correct and complete. 


—Harry L, Brown, Publisher 
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Flow Charting П" 


FAST. SIMPLE. SPECIFIC. 


Now build, update and print process flow 
and organizational charts 
easily, confidently. 


е Readjust chart immed 
ately after addition or deletion 

* Travel quickly across a 120 
or 200-column screen 

е Move a single character or 
half a chart - Instantly. 


Present the true, current picture. Use 
Flow Charting ЇЇ on your IBM®-PC 
compatible system. General Motors, 
Bechtel, Touche Ross, Fairchild and 


1-800/672-3470, ext, 897 Сан. 
1-800/538-8157 ext. 897 National 
408/629-5044 Intemational 


PATTON & PATTON 
340 Lassenpark Clreie 
| San Jose, CA 95136 


ІНМ is a registered trademark of International 
Business Machine Corp. 


Inquiry 264 


ПАТА 


e Multi-user Database! 

e Powerful! 

e Multiple Operating 
System Compatibility! 

e Attractive Dealer 
Pricingl 

e Full Dealer Support! 


Qatafiex n a mademark of Data Access 


Dealer Inquiries Invited 


тү, 

ү“ 
ІШ 
jul 


F 


cochas 


24000 Telegraph Road 
Southfield, Michigan 48034 USA 
[313] 352-2345 


Inquiry 76 


FORMATTED DISKS 


Ready to use in your 
IBM PC or compatible. 


ALF formais brand-name 
factory cestified disks, and 
double-checks ihem for 
defecis, You save ihe time 
and hassle o! formatting 
¢ disks yoursell, and pay no 
more than for ordinary 
a ine | blank disks! 


Call today. toll-free, far complete information 


1-800-321-4668 


m Colorndo 303.234.0871 
ALF Formatisd Disks on these fing brandas: 


veNashua ЗМ 
ALF 1315 F Nelson St. 


Denver, CO 80215 


Inquiry 17 


To find out more about software 
that lets your PC emulate 
TEKTRONIX" 4105/6/7/9 and 
DEC V TIOO" terminals, 

call or write: 


G GRAFPOINT 


4340 Stevens Creeka Blvd., Suite 280, 
San josc, CA 95129 |400) 249-7951 


Inquiry 151 


A РСІХТ USERS! 


# COGTREE Utilities by 

Софїае.............. ,$129,95 
# LYNC by Norton-Lamber,.,.$199.95 
# DATAFLEX by Data Access. . . Varies 
# RMICOBOL by Ryan! 

McFarland «  Varies 
# Universe by Omnitrend....$ 98.50 
4 Biue Mac! by Cogitate.....$599.00 
# CadPower+ by Trilex..,...5995,.00 
# Softext Teaching Aids 
# PrintSet by Cogitate..... 
Ж CogiTAPE by Cogitate 
# Anti-Static Products.......+:. 
Uninterruptible Power 

BackUPS. iiec h rta Varles 
MW TeleVideo Software CALLII 


costae 


"A Higher Form of Software" 
24000 Telegraph Road 
Southfield, Mi 48034 

(313) 352-2345/Telex 385581 


VISAIMASTERCARD ACCEPTED 
Dealer Inquines Welcomed 


Inquiry 77 


Real-Time Multitasking Executive 

a Language trieriaces : 
с Pascal 
PUM Fortran 


B No гоуаћеѕ 

а Source code inciuded 
Б Fault free operation 

о ideal for process control 
D Timing control provided 
D Low interrupt overhead 
о Inter-task messages 


Options: 


B Resource Manager 
» er 
8 integer Math Library 


ар 724-2796. 
Тоғыз 04:556570 
205-1847 W roadway, Vanccuwer Н.С Canada Wii FS 


Inquiry 180 


ATARI SCRATCH & DENT SALE COMMODORE 
; COMPUTERS — 


Atari 520ST Computer......... 8239.00 | 
| Apple Macintosh 128K...............1099.00 AMIGA 
| Apple Іс Computer.....................499.00 SYSTEM 
| Apple Пе 128K CPU....................499.00 
Amiga 1000 Computer................. 749.00 PACKAGE | 
Commodore 32K/40 col...............199.00 CPU PP ы 
Includes 520ST computer with modulator, CBM Super Реі........................... 299.00 Amiga AGE ури Amiga DOS 


disk drive, mouse, Basic, Neochrome, and 
monochrome or color monitor. 


Monochrome Color 


Commodore 16.............................659.00 
Commodore Plus 4.......................49.00 
Compaq Portable 2 DD.............1299.00 


Basic, Tutorial, Kaleidoscope, and Voice 
Synthesis Library. 


Compaq Portable 286, |............. 3099.00 $ 1 1 99 
$ 599 $77 9 Ее. POT AME P. 1L ee еЕ 

| Epson PX-8 Сепема.................... 649.00 

| IBM PC 256K, 2 DD, KBD...........799.00 J è 
Peripherals for ATARI ITT 256K. 2 DD, P, S, KBD... 699 00 Peripherals for COMMODORE 
800 XL Computer........................ $79.99 с 00 BO 240, 1 DDS Wish ere) 1 Commodore 128 Package: CB128, 
perry IT 512K, 1.2 DD, 44.6 2799.00 . 
65 XE Сотриїег........................... 89.99 Zenith 138 256K. 2 DD. 7" mono1099.00 CB1571 Drive, Magnavox 8562 
130 XE Сотршег....................... 139.00 | 7. 148 256K. 2 DD | RGB/Comp. Monitor............... $759.00 
1050 Disk Drive.......................... 129.00 Zenith 162 Port 2 ор Commodore 64С......................... 199.00 
1020 Color Printer......................... 29.99 Ape ete Commodore 64 Package: CB64, 
1025 Dot Matrix Printer,.............. CB1541 Drive, Taxan 220 
1027 Letter Quality Printer........... MONITORS | Color Monitor........................... 479.00 
Atari XM801 XL/XE Dot Matrix.....189.00 | Atari 124 Hi Res Mono (ST)........ 169.00 | Amiga 1020 5%” External........... 199.00 
Atari XM804 ST Dot Matrix.......... 199.00 | Amdek 310A Amber TTL............. 109.00 Amiga 1010 31" External........... 229.00 | 
Epson Homewriter 10 w/PIC........ 149.00 | Amdek 300G Green Composite... ..89.00 | Magnavox RGB/Comp................. 289.00 
Multi-Tech 13" Color Monitor.......159.00 AT&T Monochrome........ WEN. 179.00 МЕС 1216 12” RGB.................... 299.00 
МАР 12" Green Monitor................ 79.99 BMC 12" Green Composite........... 59.00 CBM 1660 (С-64).......................... 59.99 
Atari XM301 Modem..................... 39.99 | Commodore 1902 ВОВ! 13”........ 249.00 СВМ 1670 (C-128)....................... 179.00 
Atari 835 Moderm.............. РТТ 29.99 | Compaq Dual-Mode Green.......... 179.00 Okidata Okimate 10 Printer......... 199.00 
Anchor Volksmodem..................... 59.99 | ІВМ PCjr. Color RGB Monitor......299.00 Star SL10C Printer........ ТИЕ 219.00 
Supra 1200 AT Modem............... 159.00 ПТ 14" Amber TTL............ .. 109.00 PPI Printer Interface...................... 34.99 
supra 1200 ST Modem............... 159.00 Magnavox 8562 RGB/Composite..239.00 Xetec 8К................ Ecc E 69.99 
Supra 1150................. —— 49.99 | Quadram Quadchrome 8400 RGB399.00 | Micro R&D MJ350......................... 44.99 
ICD PR Connection....................... 59.99 Quadram Amberchrome 12" TTL.129.00 Commodore 15410C..................... 199.00 
Atari 850 Interface....................... 109.00 | Taxan RBG ! Мопйог..................299.00 | Commodore 1541 Drive............... 199.00 
Atari 20 Meg Hard Drive for ST...729.00 | Zenith 1230 Green 12" Composite79.00 | Commodore 1571 Drive............... 249.00 
SCRATCH & DENT PRINTERS 
Atari 820 Printer.......................... $10.00 Hush 80 Printer............................ 49.00 Sanyo 5000 Letter Quality........... 199.00 
Axiom GP 550 Parallel NLQ.......... 89.00 IBM Quietwriter “R” Mod-2......... 910.00 Silver Reed 550 LQ Parallel........ 259.00 
CBM 132 Column Printer............ 199.00 Juki 6000 LQ Daisywheel............ 179.00 Toshiba 1340 Printer................... 279.00 
Diablo 620 Serial Printer.............. 299.00 Juki 6100 LO Daisywheel............ 389.00 Toshiba 1351 Printer................... 339.00 
Epson FX-85 NLQ, 160 cps......... 299.00 Mannesmann Talley 180L P/S....399.00 | C.ltoh A10-30SP.......................... 229.00 
Epson HI-80 4 Pen Plotter ..........329.00 | Okidata 192 Parallel.................... 249.00 C.ltoh 1550 ВСО......................... 419.00 
Epson JX-80 Color Printer........... 229.00 Okidata 193 ІВМ Р-М-Р...............399010 C.Itoh F10-40 Parallel 40 cps.......729.00 
Epson LX-80 NLQ....................... 199.00 Okidata 92 IBM P-N-P................. 299.00 C.ltoh F10-55 Parallel 55 cps.......979.00 
Comrex CR-220 Atari Printer......... 59.00 Star SG-15 Dual Mode................ 339.00 С.шоһ 7500Р............................... 149.00 
ES600 Six-Shooter 6 Pen............ 599.00 Star GRAF II Apple.......................59.00 
HEWLETT-PACKARD CALCULATORS 

I8C Bus Consultant.................. $139.95 15C ADV Scientific................. Tt 74.99 11C Slim Scientific........................44.99 
'2C Slim Financial...................... 74.99 41CX ADV Feature......................199.00 16C Prog Scientific....................... 92.99 


Pd D 4 When you want to talk computers. When you want to talk price. 
| Call toll-free: 1 800 233-8950 
Outside the U.S.A. 717 327-9575 Telex 5106017898 
F Educational institutions call toll-free 1 800 221-4283 
CMO. 477 East Third Street Dept. A114, Willlamsport, PA 17701 
All major credit cards accepted. 

NS POLICY: Add 3% (minimum $7.00) shipping and handling. Larger shipments may require additional charges 
P Persona! and company checks require d weeks to clear. For faster дейуегу use your credit card or sand cashier's 
check or bank money order. Pennsylvania residents add 6% sales tax. All prices are subject to е and 


: | all ems аге subject to availability, Defective software will be replaced with ihe same item only. Hardware will 
be repaired pr replaced at сут discretion within the terms and limits of the manufacturer's апи We cannot 
guarantee compatiblity. All sales are final and retutned shipments are subject to a restocking fee, 
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Mail-Order Electronics 


415-5 2-8097 


uM DORE CHIPS SATELLITE TV 
a D SCHAMBLER CHIP 


la ы Шыл пол" 

7400 , ..... 29 19| 7485....... 65 55 51-30520 SV Pos Rep 2А 5.95 | 6545-1 CRIC...... ї 7 k Chg. asana 9. The MM5321 is a TV camera sync generator designed ! 

7402. e 29 19] 7486.,...... 45 35 6502 MPU rapi, . 225 AM сой — EROR ux supply Ihe basic sync functions lor elfher color or manc 

Таба. , .,.. 35 2.25) 74B9.....,., 205 195 6504A CPU.......... 1.95 ' ae 8722 MN. ....... 9.95 chrome $25 line/60Hz intarfaced and camara video record 

7405. . . 39 20| 7490........ .49 39 6507 CPU,......... 495 | 6567 C1. ........ 14.95 | 251104-04 kernal ROM... 10.95 apphcations COLOR BURST GATE & SYNC 

7406. ,. . 39  29|7493...... 45 35 6508 MAU w/RAM B FO., 8.95 | 6569 VCPAL........ 14.95 | 325572-01 Loge Ату. 24.95 ALLOW STABLE COLOR OPERATION 

ТАШУ. . 38 29) 7412). .... 45 35 6510 СР/........... 995 | 6572 VIC PALN....... 14.95 | *В25100Р1 (90614-01) 13.95 ММ5321М............ $11.9! 

123 7 hw vs 2. oe ‘ot ene r^ = SEN eren) 122 6581 5І0........... 14.95 901225-01 Char ROM... 11.95 ж ә —— —XX———Q——— 
aye 9 MAS A „ыл дылы * ba ..>еееешое Тез "etas? А "T = Ы 

"Иә: WO аб | ама: Jb 5) «ИТА... Fas | e M пы | жилы ы oe INTERSIL Also Available! 

7816. . 45 35| 74143.. ....405 395 6526 С1А.,......,,, 14.85 | 8502MRJ..... 24... 901229-05 Upgrd ROM. .15.95 

i -oe i 4 Га te, d Eoi —- ү + cem xs x Cu 6563 ON Cont „.....15,95 | "Nospec avail. B721 and 825 100PLA Є 
^ ы ы " А + Л А БЫ. 2 12818 ВАМ. | 4 MC .„„,.. .....1 5 нот і 7 ч 

7430...... . 35 25| 74158....... 159 149 - “ 2 e ааа айа. Part No. Prk 


7432. * н Фа 39 29 


танСї?б..... .. 
7438. а. EP. 


7аАні2221........ L| 


74178117788 75 МЕС V20 & V3O CHIPS таноо. 25 


7T4HCO2 ....... 25 


442. 9x E 74175. enes .65 55 74H Кыза рәк аа 4 74 ИШ. +244. «4 
7445. 11. 59 60| 74176 111. 99 89 Replace the 8086 or 8088 іп Your ІВМ-РС and танба 22.02) 29 | таса s 71. 
7445..... 89 79| 74101.....,, 195 185 increase Its Speed by up to 40%! 74HC10............ 29 | 74ҢС245... ...... 


744 7. * 6 неба 89 79 
7448 ,..,,,. 205 1.95 
7472... . 75  .65 
7473... ... 45 35 
ҙата.,. ... 45 .35 
?475 , t 
7476 . 


оиы 195 Pact No. Prica TAHO id... spasu» 49 
718322: 149 178 |  UPD70108-5 (SMHz) V20 Chip (Replaces the 8088)................8 9.95 | дубо TT! 29 
74221....... 99 89 UPD70108-8 (BMHz) V20 Chip (Replaces the B088-2). ............. $11.95 танс?а........... 39 
74273..... .205 195 UPD70116-8 (BMHz) V30 Chip (Replaces the 8086 or 8086-2). ...... $14.95 24НС75.....,.-.... ЗӨ 
MEME «ure UPD70116-10 (10MH2) V30 Chip (Replaces the 8086 or 8086-2). . . . . $34.95 Mtr T ЗЕ 


74LS MICROPROCESSOR COMPONENTS | 500-025 


deed ead 


TAHC253. „.,.. «а 
ТАнНСә59....„„„..„„ 
74HC273. T 
7АНҢС373....... ... 
74HC374. "rdi mo emn 
74HC393. 4 ^s» эзш 
тансС595, thha “. 
74HCGBAB. . 
тансдояо. . Чіткешеш« 


і 
Lifo o REA imim4S в am йы od md FR ER EB I IUS CD 


74АНС125........-:. 49 | 74HCA049. , , ... 
er; citatis Ай de CNIPS 6500/6800/68000 Cont. E ed SERIES Cont. ч. ы “ча | 74HC4050. РА 
Pari No. Price PartNo. Ре Part No. Prica 74HC13B. ......... 49 | T4HCAOGO, ......1 
D765AC. cree 4.49 8227-5. “....% s.. 4985 ?АНС1З39...,....... AD Так 4511 " a on m s 
7448175... , E ivi 4.95 ШИ... > 224544 rb] ibid d С Ue eae hog ае | 
7А Ў Же 4 1 ogee 458 4.49 sinp 94424. тоо ð s-o ааа ">›зїаттетие б ! 538. кит рун 
Бов, "n 25 19 TES 191 111] 59 49 ERS. төл, тз SERRE, 82506 (For IBM)... 54% 2АНС174........... ?АНС4543. .......1 
е теа раат ата еф е + +9 роя е4 
T4814 С 49  39| 7413223.:::: ea 59 | 289-816... 379 esis... 195 |. 74HCT — CMOS ТТІ. 
nm c5 ушш 2 2| 2209.03 Ee LIE QUIE NEEEIC C ENSE 
74LS32. .. 35 26! 7405244. ... 79 БӘ ZBOA-CTÓ. ....... 148 ^ 77777 Тей T4HCTOA DE 29 | T4HCT1T4 , È 
741542...... A9 39| 7416245..... 88 79 ZBOA-DART. ...... 495 : “Ре ^ r- T4HCTQ8...... ..., 29 | 7АНС11785 «€ 
40547... 99 ВӘ} 74LS259.... 99 вэ | 280А-РЮ.. ..... 149 | 68080А............248. | S34 07295 | !HCTO . 0. . 29 | танстәао 0.2. S 
74L573 .. 39 29) 7ALS273..., ВӘ 79 ZBOA-SID/O. ... ... 495 вов"... 8741.......... 13095 TAHOT? . eso» 29 |74HCT244. , , f 
74L$74...... 35 25| 745279 ... 49 29 2В0В.... ......295 BOE 2... в Pacco ow Тақ TMAMCT74 — .. 49 | Z4HCT245 — , 114 
74L875 , 39 29] 74L8322...,405 395 poc SB 8087 (SMHz) `. 8749.. .. ... ... 995 7AHCTBG . s.. n 49 | ?4HCT373. . I! 
7ALS7G . . 55 45| 745365 .,., 4 39 ал» ее aje B087 -2(8MHz) .. 7.) PPS ‚ «ЗЭ95 T4HCT138 .... | 7AHCT374. ж. "TA 
74L585. ., 59  49| 7405365 ... 49 39 6500 / 8800/58000 SER. BOBB.. .. E: ТЭБ... .--.. 14.95 
74LSB6. .... 35  25| 745367... 49 39 | 6502.......... . 225 | RBoBB2...........895 DATA ACQUISITION 200 — CMOS 
741590 49 38| 7415368. 49 39 65002 (CMOS) ...895 BIG oy .... .. ADCOBDALCN. ,.., 3.19 
74LS93 .... 49 39] 7416373..... 79 68 8520... .., .-... 175 8155 . ....... . 195 | ADGOBOBOCN. “595 MEIC... ....... 29 | МСТ qu 
TALS123. .. 59 49 7415374... 79 ва 6522. т т -..295 8155-2. oe E ADCDOSUOSCCN. КЕМЕСІ TACOS. , heraren y 29 7402175, pum m pop 3 
scene с фав - - 6532. ..... uu. 649 8156. 74004. MC 29|TaC221.. . 1s 
2416125... 4з 39] 7415393..... 89 iR ВНЕ, ...... -- 329 Е ADGOBISCCN .. ‚1495 TE i eer т SE DEED ar 
7415138 49 39] 7415590.....6. 5. 6800. .. . nu... LS A202 , 995 АОСОВІ?ССМ...,. шылы ILS 
7415139. .. 49 39 | 74LS624.....205 195 5802.. ........ 349 6903......... . DACOSOBLCN 221155 74С1О. .,,... ce 25 | 74C244. ,.... ...11 
TAbS154. ...108 99] 74L5622.....229 219 &B10. ..... . 4125 = А . DAC IODGLCN. . .. 649 ct a Sewers age 39 746373. ANS E 
4 E 4 . ALSEAQ ... 108 яа 6821. + тт tte 129 Mem ал а ғ re 4f “Pu ‘ow нати ў ши ee >. "ат warr т a 
EA = Le А : 82258. СИА RR M - АҮ-5-1013А.. МИШ}. 74C74., opp ta «к. 59 746912. — r7. 


TACS. cee .139 | АСОБ. soaua „ы 


OYNAMIC RAMS 74CBb. oi .....,.... 33 74C920............ BE 
— . " Part No. Function Price 74CB9......, .....5.19 |742921..,,,...» S. Ё 
4116-15 16384 x 1 (ISDE). косе оова an EN pa a PT VE TERES 6060 
745 RAS 129 4129- торус 131,072 x 1 (200ns). .ө шина bee “кк ===з)}й= и 6 4,40 24C173..... 77 1.05 74 d Ы "а ти 
ярптенанвяяяғна M га ати рти рл а - pn a ‘ sn — nd 
мы A: еті БЕ тө 4164-150 65,536 x 1 USONG) .......‚ seel! 22. 2.1215 senesnes Agen 
74808 ..... 02. 35| 745196..........;,249 4184-200 65536 x 1 (200ns) .. ... seeereveenesbs ees LINEAR 
TMS4416-12 16.384 x 4 (120n$) ae so va sa .....».. 4298 
74510 4 Ф + ES + 29 745240, “.в.шафи... 149 
8118 16,384 x 1 оле a14452844ma€8445440025 «44, МӘ DSOO26CN......... 195 
74532 "war he bee 5 745244............ 1.48 чай 2925 
5 5| 745253. 79 41256-150 262. x 1 (ТЕО -..-.......... ded чыке! kd TLO74CN. assener: ВӘ J| LMIABOM,......... 
к Fee ec с = pre 129 745287". т» "nV "148 50464-15 65,536 х 4 (150n3) (4464) (41484). ә «еза к э-ү es white TLOBACN. ..... wen -99 Lv denda" atm: 1; 
аи pps STATIC RAMS ——————————————— — |} ^F100-cN..: :.:.: 895 BON, 
7АВ66............. 35 745288.,.....,... 1.49 LM3O07N. ,......... 45 5514689 (GMOS) 
745124... ,..., ^ 295| 745372............ 148 2016-12 2048 xB (12075), ь....--е-. «+. seeese sees 1.08 ҮН ЭСТЕТ |1М149®6М..,. .... 
745174... aare -70| 745374.. ME _—- 2102 1024 x 1 (ISONE). .,..-.................... ВӘ UM311N..... ,. . 45 |MCI64BP , hen 
748175 |... .. .. 79] 748472*..... ., .295 2102-2L J024 x 1 (250ns) Low Power (91.02), ... ... 1.95 UMGATT ........ 2. 79 [1МИВ71М.... .. 2! 
2114N 1024 x 4 (450n&) © .... ... esenee: DO LM3IBN..... .... 99 [LMIS72N . . ..2! 
тал 2114N-L 1024 x 4 (4S0ns) Low Power sess e ,,.....109 | (мам. 99 DUMIB9EN-t, с 
2114N-2 1024 x4 (200n8). ва... c ———— ———À f «€ (МЗӘЗК.,......... 305 ШШ аак аж 
74А1500...,.,..... .35 | 74415138.......... 89 21144-20 1024 x 4 (200ns) Low Power. s.» s «+ -.....1.4В LM324N. .... ..... GO | XR2208 . pe nas ..3 
7AALSO2. 26+ ижат v 35 74ALS174 тас 4% »-69 89 21C14 1024 x 4 (200n3) (CMOS)... buont 4” dsa‘ 49 LM 338K. Antatt ane 495 ха2211.. aditeuaia 
TAALSOA ......... 39] 74А41,5175..,.,,.... 89 2149 1024 x 4 (45ng). ....... r ЗЫ ua ж eps RED LM339N. ,........ .39 | XH2243 . TT 
TAALSOB pra ..... 29| 74А415240..... ғ-аға 1.49 5101 256x4 (450ns) CMOS. sas- .. ossa a . 195 (ЕҘ47М..,......... 1.79 | OS26LS20CN 222 Y 
TAAUSTQO . ...... . 39| 74ALS244...... 0149 6116LP-2 2048 хв (120ns) Low Power CMOS,. .. ... 295 LM348N. ......... (69 | 06264531СМ..,,...%, 
7484527... ..... 39 | 74А(5245.......... 1,49 6116P.3 2048 x 8 (150ns) СМОӨ.................... LBO LM3SOT. .,......... 295 | DS26LS32CN 4, 
74АА4530....,.,.... 39] 74А(5373....... =, 168 6116LP-3 2048 x 8 (150ns) Low Power... ces -. .,..1.98 ІЕЗ5ІМ............ 39 | DS26LS33CN...... , 34 
7441532.......... 39 esr 212. денді E 6264P-12 8192 x8 (120ns) CMOS... PN A a see. 2389 EE a zi EUM! sue o 
7AALSTÀ .,...... .49| 74А145573.,,.......1. 6264LP- 12 8192 x8 (120ns) Low Power CMOS. ........ 426 ri AR ЕТІ до LM2917N B pim." i 
«зацааав ьа А 4 
TAF 0264P-16 8192 x8 (150ns) CMOS. . store se. 259 LF357N. ... ...., 2109 | MC3419CL... .,,.,9, 
G264LP- 15 8102 x B (150ns) Low Power CMOS. ae + a75 LM358N. ........ > 49 | MC3445N vot ue 
?AFOQ “ нњ ач” зә ?АР1ЗӘ.. f^t po o B9 6514 1024 x 4 (350n3) CMOS (UPD444C)}, . oe ^... 449 LM360"1. оа sour 2.19 MC3ASOP. sarro AN 
TAFDA. aa һала si a 38 74ҒТ87........».». 95 43256-15L. 32.768 x8 (150n3) Low Power. .., 4..т--..». 24.08 (М3614М...,....... 1.78 MIC347 t Di 
TÍPON . ......., . 49) 730192. ...... ‚,..395 PROMS/EPROMS LM380N-B. .. ...,. 99 | МОЗАТ?ІР... .,, ..4 
74F10 һа «ада «ғ. $9 39 74Е240 » РАМ... 1702A 256 хв (us)... d UAE Oy se ex 1. 699 LMGBGON-3. . "at-on МС-З4? ww» ba » 4 
Б eet ME > + ee TMS2516 2048 x В (450ns) 28V... .. ...........498 Des A ЫЫ. ы м ttg 
74FB&. 2 SU Ту 59 746373... ұза TMS2532 4096 x 8 (450ns) 28V... п v9? тжөтвта”- .. 595 LM399H, ... .... 295 ІЗ ЕО лы Sy J 
T4F 128 X NEL iua 89 74F374... wes D TMS2564 8192 x B (450ns) 28М..,........ "TTE OOS LFATICN. .. ыу 79 (маооем ua 1 4 
LAM SEES. LM 2708 1024 x 8 {450пз)....... .. ........ ..495 Т.497АСЫ ........ 269 | LM3909N. ,. 2... 
— TMS2716 2048 x 8 (450ns) 3 уойаде...... .......... 995 NE540H (C540H) ....295 LM3914IN. wine sss a T 
2716 2048 x8 (450ns)..... e wswceu Желек: 52-2 NE555V. . cesses 29 LM391060N. ... Sh) 
CO4O01... prensas 19| С04081.,,,.....».. 2716-1 2048 x 8 (350ns) 25V. ........ ane ve a 4535 ХА1555.,.,;,,,.... 75 ME5532... borbi 
CO401 1 бтз rrerenr AG CO4082.,... 0050350 25 27015 2048 хв (450ns) 25V (GMOS). . P&bbetsask «».- 649 LISSON. ата ^ йа ME SSAA. . nami E i 
CD4013 reensese 29| С/24083........:... ЗБ 2732 4096 x 8 (4508). ... eese re ........... ..395 NESS5BN. „......... B9 TBOSK (LM340K-5) . 
CD40+6.... ... 29) CD4094., а. 89 ?812К (1^АЗ40ОК-12). 1 
eevee as е d. 24 249 2732A-20 4096 x В (200ns) 21V... asno ...... ......425 ШМБ55Ы.......... DO ?815K (LM3ADK- 15). 1 
ШЫЙЫП secar coe DE] ШИШЕДЕ. .... eO | T3205 4096 x 8 (25008) 21V. . ......... .....395 LM567V. ... . :.. 69 | 7805T (LMB4OT-5] 
o ser ан. ЖР —— Pee 4 ҰШАН 4096 x 8 (460ғч1 21У...........2..........375 | NESS2NL..... mere, 89 | T812T (UVGAQT- 12). 
M vet v ree 49 m bac жа 69 27032 4096 x 8 (450ns) 25V (CMOS)... . ...... 649 LM?A1CN..,... .... 29 | 7815T IL M340T-15) 
CD4027. .... .. ав CDS Att ва 2764-20 8192 x B (200г86) 21У.......... ....... ..425 ШМ747ОМ.,.... 59 | 7905K ILMI20K-5) ,. 1 
CD4030,... . E 29 СО4516 ... EN utt 35 2764-25 B192xB (250ns) 21V.... a> тей naan a4.. 3,78 MC1350. * o9 wu жит 1.49 7O05T (LAM320T-58,, 
CD4O4D . . cie a 55| CD4520 EN 35 2764A-25 8102x 8 (250гз) 12-5М..,.... ..... .....428 MCI372P. 2... 2.49 | 75472... ...,, 
pM канмен 764-45 8192x8 МО PIV... ...,............. МС1З??Р.,....,. 319 |75477... .....7 
CD4049 28 | CD4522 79 2764 ( з) aoe 3.49 
Rot ot m Sb bd ` “Оле MOS). 5.49 НЕ. 76477. ..... ... 4 60 
CD4050.,...... to 29 CD453B. ....,.. ... 79 27C64 8192x8 (4 ) 21V (C ) sa ober + жаз. 4 2 
3 m ти б 27128-25 16,384 x В (250ns) 12BK 21У... .......... ..425 М1414М.......... MCT45406P ..... : 
CD4051 зфатьте т ё 859 CD454 bes- sonetai 
CD4052. . . vem [EN .59 СО4А54З.....,...... 79 2712ВА-25 16384 x 8 (250ns) 12.5V ag £o s + ть .---.. 4695 
С4053.,.. ..... „БӘ | CD4553..... ЖЕРГІ 27С128-25 16,384 x B (250n8) 21V (CMOS) sa ....... ae ABB 
срабеб,,.,....-.».. 3.85 1 CD455R..... as shod JIE 27256-25 32.768 x B (250n8) 256K (125V).......... ...Б95 
CD4D60. ,......-,., 65] CO4566.. 259 27С256-25 32.768 x 6 (250ns) 256K (CMOS) (12.5V). .... 895 E м | 
CD4066. .. sse ... -29 CD4572 (MC14572) .. 27512-25 65536 x8 (250n5) 512K (12.5М),,. .., .. . 1995 14 PHILP. uuu... 12 | 14 PIN млм... uL. 
COHB. РЕЛЕ “+ 248 CDA4583. . эрас тер еер BS 68764 8192 x B (45006) 29V. ..., % eass Fe FEED 1585 ІӨріпіР,,,,,...-» 43 16 pin ЯЛАА.,,.... 
СПГМ070..,,....... 25 | CD45B4..,....... 5» -39 68766 B192x B (350ns) 25V. . Ж 44. 3695 24 pinLP....... s». 25 | 24 pin WW ...7 
COMO71 „ ...... 25) СГМ5В8..... БЕСТЕ > 745387 25614 PROM ОС... . ........... us 12À 28ріп (Р....,...... 27 | 28 pn WW... 
CD4072. .. . .. 25) МС\4411Р. p. ..895 745471 356x B PROM TS.. ..... ae. ....485 40 PIN LP... eee FA | AO pn WW... uut 
CD4Q76.... .. ... 6S! МС14490Р...,.,... 449 ма25123 32 х8 РДОМТ& .._............-.....24А9 абаты алба (Gold 3 Tin) а Healer Mug Sockets Aico Мн! 


PARTIAL LISTING > OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! * CALL FOR QUANTITY DISCOUNTS 
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UPDATE: Our 1987 Product Selection Guide is 


Here! 94 Pages of Components, Peripherals & More! 


| май Ordar Elactronics - Worldwide 


ameco 


COMMODORE” COMPATIBLE 
ACCESSORIES 


HESWARE 300 Baud Modem 
For VIC-20 and C-64 

Connects directly to User Port + Manual Answer/ 

ial * Function keys defined for convenience 

Includes Midwest Micro Associates communi- 

ration so 


CM-1 irorvic-20 and C54). s a ee $34.95 
RS232 INTERFACE 


Allows connection of standard serial devices. 
JE232CM {For ViC-20,C-64&C-128) $39.95 


External Power Supply 
CPS-10 (ғо с-ва). ........... $39.95 


Parallel Printer Interface 
2K Buler, Expandabie to 10K! 
MW-350 irocvic-20,c-6aac-128).... $54.95 


input/Output Card 
J6-Channel Analog Multiplexer 
MW-611 (For C-64 and С-128). . . . . $199.95 


TRS-80/TANDY* COMPATIBLE 
ACCESSORIES 


E-X-P-A-N-D TRS-80 MEMORY 


All kits come complete with documentation 


TRS-BO MODEL 1, ПІ 16K EXPANSION 
TRS-16K3 200ns (Моде Ш). .......... $5.95 
ҮН5-16К4 250ns (Modell)............ $5.49 


TAS-80 UN AND COLOR 1! 64K T 
TRS-BAK K-2 + 5» RAN 4-Anab:R18627bbhéótatn ‚95 


models YAT 
TRS-Co-Co- incl 2- 50454'8 41464's). . . $10.95 


TAS-60 MODEL 4, 4Р & 4D 84К/128К EXPANSION 
ИБО О, N E оноов 7.9 
Expands Mondo) 4 кот 16K -54K or Model 4 (Gale Pigg 
forslon}), АР and 4D trom 64K - 128K 


TRS-64K-2PAL. $14.9 
:xpanüs Model А a баю Array Version) Irom 64K io 128K 


P, J eis 100 8K ea eye gh 
$19.95 ea. or 3 for $54.95 


Dus [3 102 BK EXPANSION 
ИМЕНЕ FTEEERTI CE PME EIER $9.95 


fad MODEL 200 24K EXPANSION 
INNTTIEMT $59.95 ea. or 2 for $109.95 


"ТАМОҮ 1000 Expansion Memory 
Half Card 
‘храпа Iho memory nl your Tandy 1000 (128K Version] аз 
nuch аз BADK Also includes n DMA controller chip 
l[AN-EM258K Includes 256K RAM, . 
ТАМ-ЕМ512Қ includes 512K НАМ........ $129.95 
Options for TAN-EM256K/512K 
ГАМ-С Plut. in Glock oplion chip (оу), assa .. $39.95 
FAN-D RAM Disk Printer Spooiot Software (олу) $39.95 


TANOY 1000 Multifunction Board 
with Clock Calendar 


*«pand'1he memory on your Tandy 1000 (128K Version} to as 
nuch as 640k Complete with an Н5232 роп, clock/calendar, 
ТАМ Disk Prinler Spooler and on-board DMA controller chip 
WTAN-256K іпсиліез 256K НАМ....,.... $179.95 
MTAN-512K lncludes 512K НАМ,........ $209.95 


UV-EPROM ERASER 
wt EN 


ол» 
ropes Bil EPROMs. Eroses up to B chips within 21 minutes 
Y chip in 15 minutes). Mainiains constant exposure distance 
11" Special conductive loom liner elimnales state build-up 
uilt- In safely lock ta prevent LIV exposure. Compact - 9.09 
7? ?0^N x 2 GOH Complete wih holding tray for B chips 


JE-4 UV-EPROM Eraser. . . . $69.95 
JVS-11EL Replacement Bulb. . . . $19.95 


"т =т=т а Фп» э ө 


$20 Minimum Order — U.S. Funds Only 


NEW PHODUCTS! 


тоири ProModem 1200/300 Baud 
| Half-Card Modems 


For IBM PC, XT, AT & Compatibles 


* Auto-answer/Auto-dial * €xlensive diagnostics - Buit- 
in apeakor?vot control = Aulo redil on busy * Ability to 
access Com-pgr 3 + Hayes compalibla ұң 2 yr. warraniy 


PM1200B-2  whhout softwar .. $129.95 
PM1200B-25 wMiror* Software. . $159.95 


2 yr. warranty! ZOOM 300 Baud Modem 
e for Apple Il, 1+ and Ле 


! 85^ J ? 1 ү „шо ба быа Hayes сот- 


and manun! · Made in USA 


ZM300......... $89.95 


" ProModem 1200/300 
PROTEUS for Apple 1}, К+, Не and ІІ GS 
Fully OC with the NEW APPLE Н GS! 
= — * NEW, alngta card version , Buill-in sott- 
ae win ROM: Comes wilh ProCom. pee 
% based communicalions soltwara - Haye 
EM. compatible * ompsliblo with ProDOS 
И 'Aulo-dial/Aulp-answer ~ Auto redial an 
busy + Винт speaker and volume con- 
iral + 2 phone jacks wilh exclusión &wilch- 


ing " Z-yaar warranly 
PM1200A-2.... $199.95 


ProModem 2400/1200/300 


Baud Modems 
For Any Computer w/RS232 Serial Port 


* Hayes command compatible “Са! progress tone detoction 


dial - Touch tona and pulso дінін)" Speakor wih volumo control 
* B LED нізішз lights * 1-year warranty 


ume PM1200G (1200/300 һөм). ...... $199.95 
Wu DM2400G |2400/1200/200 baud). . . . $379.95 
RE 4 ProCom-B (Сота ра i: e $34. 95 


M PC and Comps 
nim Benes 1MBvte RAM C 
ee for rt ber Ht, H+ буу ы 


813 BOARD comes compiele with RAMDISK sothware far DOS 3.3, ProDOS, Pascal 1.2, and CP/M 
for Microsolt's Soficard. A separate driver is nvaliahlo far Iho AppliCard (StarCard - $39.95), You 
cen choose the active addrossing mode both vis a jumper on іне BIG BOARD ar through sofiware 
commands. 


BIG BOARD-1M 1MegRAM........ $299.95 
PLUS-WORKS™ XM {Sofware for Apolo hand ll+j. «i ee eee во $49.95 


PLUS-WORKS" XME (Sotware tor Apple %)............. $49.95 


ТТХ 14" RGB 


Color Monitor 
for IBM PC, XT and 
Compatible Computers 


«Input RGB TTL Level - Scanning Freq.. 
(Hor) 14.БЕН> to 172.68 + Video Bandwigith: 
1ВМН - Resolution: 640 x 200 * Connector. 


„Біте 14.5"H x 15.5"W л 19 6 * Weight 
2f iba *TTX-14!0 is compaliüla with the 
IBM-ICB and the IBM-EGA Cards 
” сү jobert, гу!) 


ТТХ-1410.....:..............$2Ө9Ө.95 


Shipping: Add 5% plus $1.50 Insurance 


Send stamped, 
self-addressed envelope 
to receive a Quarterly 
Sales Flyer — FREE! 


12/86 


MasterCard 


Mail Order Electronics - Warttwide ® 


ameco 


DB 3-pan (incl) * Power Consumption: 70W | 


California Residents: Add 6%, 612% or 7% Sales Tax 


IBM" COMPATIBLE 
ACCESSORIES 


83-KEY KEYBOARD 


еншісі тесе ab origina ІВМ PC Keyboard « Highly 
desirable case with palm rest - Complete with cable and data 
+ JUST PLUG INI 


KB83...... SALE....... $29.95 


Build an ІВМ PC/XT™ нім шті 
a 64K RAM Chips (18). .... 19.90 
KB 


Motherboard... 2.000 

Regular List $609.50 

IBM "-Special tinct 9 tems above) . . $549.95 
рта: Add-Ons Fu 

IBM-K 83-Key Кеуһовед....... 9.95 
oie Enhanced Keyboard...» « $ "4 95 
IBM-ICB Integrated Color Board... $ 99.95 
IBM-EGA Enhd. Graphics 256% RAM .. $259.95 


IBM-20MBK 20MB Hard Disk оте... . $449.95 
ЮМ is а registered trademark of ЮМ Computers 


Universal 64K/256K 
Printer Buffer 


i JOHNATICON FREEMAN DESIGNS 


The UBUFFER Universal Printer Butter is a hi-speed dala 
buffer that accepts data at a high ете, and then outputs Ihis 
Gala іо your printer. You save valuable computer time. The 
UBUFFER can be connected to practically any computer or 
printer There are four possible combinations: 1) Serial to 
Sortal, 2) Serat to Parallel, 3} Parallel to Рагансі, 4) Parallel 
(о Serial Manual included Sire: 9-1/37L 1 d'a W x 17H 


.......,..,.9199,95 
жаз € " 9» 9 bh $239.95 
же. “-ш- j 
fem o . IBM 
Ah Compatible! 
¢ DISK DRIVES 
Documentation 


FD55BH Tac 5% DS -Height $109.95 
JU-455 Panasonic 5%" DS Height... $109.95 
TM100-2 Tondon 5%: DS Full-Height, , .. $119.95 


DATA BOOKS 


30003 = National Linear Dats Book (82). , .. 
30009 Intersil Data Book (85). .. . .... eure 9 
30013 Zilog Date Book (85).......... жө 


230843 intel Microsystem Hndbk. Set (BE). . 


ыы SPRITE-STYLE FANS 


SU2A1 $8.95 
EG&G Ratron {3.1257 square, 20 cim) 


Spec. Sheets — 50€ each 
Prices Subject to Change 


Send $1.00 Postage for a 
FREE 
1987 JAMECO 
CATALOG 


121986 Jameco Electronics 


1355 SHOREWAY ROAD, BELMONT, CA 34002 · РНОМЕ ORDEHS WELCOME 415-592-8097 Telex: 176043 
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Inquiry (13 


Fa DISK-KING' 


Premium Quality Diskettes From the 
Magnetic Media Kings 
Incredible Value! 


WHY RISK THE UNKNOWN...when you can get 
premium quality disks from the Leader and 


Inventor of magnetic media. ...for lessi! 
* 100% tested А сети at 65% pr higher clipping levels 
* 10 mil sturdy packe? ж LIFETIME WARRANTY е 


5.25" SS-DD-RH 48 ТРІ......... NEN 897 
5.25" 05-00-48 ТРІ............ НИ ‚ 98* 
5 25" DS-DD-RH 48 TPI* ......... NM 54° 
5 25" DS-HD-96 ТР!............ „....... 51% 
3.50" $5-135ТР1................. 2 218 
350" D$-135 РІ...................... 3199 


Faclory sealed п 1015 0125 АП 5 257 deskelles are supplied with Tyvek* 
sleeves user (0 labels wip tabs and renforced hub nngs Multiples oi 


100 lesser quantities add 10% 1“05-00-ЯН in Lots ol 125) 171 


FREE! Flip 'n File 


with each order, while they last! 


FREE! Scatch CX-60 Cassette 


SS-DD-RH plus $2 00 rebate certilicaie— DS-DO-RH 
¢ made each 3M 5'4" Бах ¢ 
19 SA УЗ 528" 148 TPI.,...... 00 
ШТІ. 3.507135 ТРІ.......... 91% 
DS-HD for Ihe “АТ”,,................ 5005 


f [Quanidies less than 5 bx. add 10%) 
EJ The Tachnology Whose Time Has Come 
d 3M Data Cartridges 


#117 — DC-300 XL/P .. 5188 
"24 -Б00А vage 


DC-100A thaws 
1000... 


SUPER LOW PRICES 
BASF "Boxed Products" 


S5-DD Qy iess ihan 10 BX. add 10% 08-00 


т 

69 +» 5.25 /4BTPI-10freg, cardboard бох, . 15t 

5257148 TPI 05-00 10/plastic storage case .. . . 79° 
C NER 3 5"AA3STPI ..,........ 91% 


a4 


SS-DD Oty less than 20 BX. add 6% DS-DD 
Price per Factory Sealed Box ol Ten 


$595 ағаш... ©25Б /АВТР!...... $579 


DS-HD for the "AT" ..,.,....... ."“а-.-ж....” 46" 


COLOR Available in Rainbow & 
DISKETTES many other color options 


Bulk Boxed* 
12‹ 
98 
$130 


LIFETIME WARRANTY 


5.25" 05-00 48 ТРІ к«алвваакеееяав 89: 
5.25 DS-HD 1.6 MB for the “AT”... 4115 
3.50" DS-135 ТРІ стон Rainbow Color , . 811% 


“Boxed - pre-packaged 10 10 a clear plastic library case 

Bulk - Polybagged 25 of a 50110 color Includes Tyveh® sleeves 
user 10 Jabeis, wip tabs and hub nngs We've 901 your color 
CALL FOR OUR SUPER LOW PRICES ON WIDE RANGE OF PRINTER 
BISBONS, DISK STORAGE, COMPUTER TAPES & OISE PACKS. 


ORDER TOLL FREE 1-800-523-9681 


TERMS: VISA MasierCard, American Express PO's accepted kom 
corporations raled 342 or betia goverment! and schools оп 2% prepaid 
cash discount, Het 30 baus (minimum order on credi tems 15 5100 00) 
No sales fan оше Utah 

Shipp: Add £3 00 lor 109 9: lewerdisheties Oiskaltes with Рр п File 
add $3 GO lor 50 си fewer disks C O D orders add $5 00 AFD. FPO. AK 
НІ, PR and Canada orders add 10% Overseas orders please сай fos exact 
ец! & insurance charges. or add 20% (approx). Orders placed balore 
400pm (Mantan time} stepped wa UPS same day 


SATISFACTION GUARANTEED! 
Tall-Fras Order Lins: Telex inquiries Line: 
|-AO0-523-9681 9102404712 I-B [9472-2273 


E DISKCOTECH 


DISKCO TECHNOLOGIES, inc. 
2034 E. 7000 So. Salt Lake Cily, Шаһ 84121 
Hours: 8 AM-6PM (Min. Time)-Hall day Saturday 
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Premium Quality U.S.A. Made 


I 
| 
| 
| 


9-TRACK MAG. TAPE SUBSYSTEM 
FOR THE IBM PC/XT/AT AND... 


Far information uh n backup ard archival storage. 
IBEX ollors a 9-track, ІВМ lormat-comoalible '5" magnotic 
tape subsystem for the IBM PC, lostunng 
в ІВМ format 1600/3200 and 800 ері. 


в Soltware lor PC-DOS, MS-DOS. 


олс |B EX 


5-00, RS-232, IEEE 408. 
IBEX COMPUTER CORR 
20141 


up. phone or TWX 007 wiprmanon. 


Ppio-493-20 1 


Inquiry 164 


NEC PRINTERS 


(1 Year Factory Warranty) 


....% 930 
$1075 


Pinwriter P5..... 
Pinwriter P5XL 
Pinwriter P6 

Pinwriter P7 

Elf 350/360.... 
3510/15/30/50........% 715 
8810/15/30/50 . . $1040 


Optional Forms Handling 
Devices . . 


QUALITY PRINTERS 
8415 Cement City Road 
Brooklyn, Michigan 49230 
Phone: 517-592-3749 


‚.....9 380 


Inquiry 295 


DISKETTES. 
MAXELL 
5:4 05/00 59€ 


Price based on quantity of 250 
Includes sleeves, labels and tabs | 


Quantities Limited Call Today! 


800-222-0490 


(In N.J. 201-462-7628) 


Full service duplication facility 
24 Hour rns 


PO. Box 710 Box 710 
Freehold, N.J. 07728 


Inquiry 216 


DYNAMIC RAMS 


@ STATIC RAMS 


G2EALP-15 1500 {Parts (^ stock| 


I. C. EXPRESS 


15358 Valley Blvd , City of Industry. СА 91746 
Phone 818 359-2658 iMon-Fr e B 5) 


ORDER TOLL FREE 
(800) 892-8889 * (800) 882.8161 


CALL FOR CURRENT PRICES & VOLUME DISCOUNTS 
Price Shoar tar Can s Mast жар YEA add J' «nue 
Prices ate Votre To change Minimum wider $10 00 
Санти resents must add бі” vates fas 
Stupping & Marsting UPS Ground $500 UP Ar $T DO om P Ing 


ALL MERCHANDISE 15 tQ*w GUARANTEED 
Inquiry 165 


OSE DATA SWITCHES 


СТА 
встнон SHARE computers, printers, 


any parallel or semal device 


ELIMINATE cable 5wappino M 


INEXPENSIVE way ТО rolwork 
COMPATIBLE with 
nil computers 
Businesses, Schools, Homes 
WE ALSO OFFER 
Data Bullüers, Lome Drivers, 
Modems. Proiocal Cornvorters, 
Parallel ғ Serig! Converlers, 
Cables, Computers Printers, 
| Diak Drives, ang more 
AUTOMATIC - CARETAKER їз ideal! for в business or 
school to shares printer ar modem among meny compulers 
Operation ts fully automatic with по software required. 
Parallel or Seria! 4 channels- 5295 B channels - £385 
MANUAL - HARDSWITCH із operated with Ihe Iip of a 
| switch 22 end 2 4 models allow simullaneous commun- 


kalon 
14.3939 22-5109 24 5169 


Senal 1:2 - 555 
Pura 12.8759 14-8139 02-9119 24 5198 


LED and spike protection on йгілі models wdd $20 


CODE ACTIVATED - PORTER connects one computer 10 
multiple peripherals. A software code selects Ihe peripheral 
Parallel ог Senat 4 channels - $205 B channels - $395 
Butler option 54K - $100 258K - $250 


| REMOTE - TELEPATH connects multiple compulers lo 
multiple рерна А selector at each computer ox Iermimal 

chooses up to 4 peripherals and dispinys busy stalus 

4:4 - $495 48-5795 salecior - $35. 
Fine а Жам ба рыл cenar = 
ROSE ELECTRONICS (713) 933-7673 
P.O. BOX 742571 MC & VISA Ассеріні 
HOUSTON, TX 77274 Damer inquiries Frovited 
CALL US FOR ALL YOUR INTERFACE NEEDS 


PORTABLE ADDITIONS 


DISK DRIVE 342", 194 ibs., battery oper. or 
A/C adaptor (incl.), 100K storage. With Т5-005 | 
soltware $229 Drive without software $179 
24K RAM CHIP—Tanoy 200 $65, 2/559 ea. 
| 8K RAM CHIP—Model-102 $9.95 
Model- 100 & NEC 8201/$23 3/819 ea, 
SIDESTAR—NEC Starlet 5399 $199 
128K Ram Disk Cariridge 
SIDECAR—NEC PC-8201A $259 
128K cartridge {lour 32K banks) 
CALL TOLL FREE 1-800-732-5012 
Cali!: 805-987-4788 
Canada: 604-856-8858, Australia: 02-419-8899 
m PURPLE VISA MIC & 
Cad COMPUTING AMER.EXP. 
| 420 Constitution Ave., Camarillo, CA 93070 


Inquiry 286 


TOLL FREE OUR POLICY 


*No Surcharge for VISA or Mastercard. 
s Volume purchasing agreemants avallable. 


"| ILLI ааа H 
СГ ЕЕЕ СЕКЕ А 
| = FROM THE ACP BERE 
FT PROVEN PROVEN Г 
EI SUPERIOR SUPERIOR UREE 
-1 TO IBM XT ТО ІВМ AT | 
J | EEE 
| $ 00 p 
f Advanced 286 51395 H 
іші = $ 00 PREN 
-| AM -—:— Advanced PC/XT 5549 HE 
Ae HARDWARE е 9449 iere 5479 HHH 
mi БЕЗШМННЕВ int. aie м № PAN Upgrade Mega card +H - | 
"Терри атн, ыш Package (1 Yr War) Plugin 1 Yr War) 
а Smarimodem 24008. . ..,........ 52500 SEAGATE FOR AT "кш 
e Advanced PC/XT Hayes Comp. 1200 (Ext) "aasonhana 169.95 ' (Linear Voica Coil Activator) || [| 
|| *FCC/UL Approved Hayes Comp 1200 (Int) w/SW .. .... ms Advanced 286 SIUBRSCATU 22-022. ив тағ 
“|| «ІВМ PC/XT'* Compatible Hayes Comp. 2400 (Ext) .......... «9 .FCC/UL Approved кит 
H HERCULES 22 HIA 
• (1) 360K Floppy Hercules Color Card. ....... vee. S660 ° IBM AT" Compatible 40Mb for АТ................ me T 
- е 256K Expandable to 640K Hercules Plus Graphics........ NEW 23900 ө 6/8 MHz SW Switchable (Inc. Cable & Mounting Rails) Li TI 
| || e Serial, Paratlel, LCO TEL б твари, Warranty) p, ° 640К, 200 Watts кыйы! кты ms HH 
- | « RGB Color Graphics ad ay th as • 1.2 Mb Floppy Controller 'RWIN ТАРЕ BACK-UP] 1 | | | [ | | |] | 
i-t] * Composite Video m e Floppy Controller for AT — $399.00 H uie 
| * Mouse & Keyboard 21 NN sms; * Phoenix BIOS PC UPGRADE SPECIAL | X 
| * 10Mb Hard Disk (Add *300) sist пешке Keyboard ........... 095 е MS-DOS 3.2 (Add *85°) $1495 сетоғ(0)64к RAMS HAHH 
5153 w/Touchpad ..... RENE 28500 
- PC. Numeri менн қы, ee Add esr) 53695 set oF (9) 256K rams Cott 
қ HARDWARE NEW 101 Кеу....,............... Cal © 30Mb 35mS HD (Add 57009) 513995 3087 COPROCESSO RENE 
s Cards MICROSOFT Processorn |---- 
|| Largest Selection Microsolt Bos иш | ЕВА SPECIALS 516995 8087-2 coprocesson H 
- MOUSE SYSTEMS - (3 Year Маг) EGA UPGRADE KIT 519955 (87-5 m 
PC Mouse w/Pain Plus .......... Includes: 5 00 Т 
PC Mouse w/Ready & Paint........ inr. ed 269" 80287-8 ШЕ. 
Е 
Ж ACP Moose w/Keyboard, ,,....SAE 14900 | NEC Multisync C A LL А4900 sg; - Lj 
E PROMETHEUS - (1 Yr. Warranty) ACP/EGA Card 8028/-10 HHH 
ProModem 1200 w/Mite (101) ....... $299.00 ты 
E PraModem 12008........... .... 25000 NEC Mullisync ............. 2... 1200 Baud Hayes p ШЕТІ ӨТІЛІ 
ki Alphanumeric/Oplions Processor. .... 7900 ACP RGB Color/Teco. Tatung ....... 39900 ӨШ. оао жъъ. $139 TTL 
W | TECMAR CLOSEQUTS ИБАК: corners A Шұтыыа)..................... sao [Г | 11 | 
> Call for Complete List List АСР Paradise Auloswitth „ieas Rx 37500 саб Baud ibm) $749.00 Г TRES 
È A210 Color/Printer/Graphics ....... $88.00 Speechmasior........-..-- V 510500 Genoa А................... 20500 ШЕ c^" сано (ini. eee Жө к он AURA 07 
А220 Calar/Graphics/Video/Mouse .. 0500 i Male wig LLL. .. 309 наш Orchid Turbo EGA ase e V xiu 585.00 E ЖЕ 
| || Azo Mono/Color/Graphics/132 Col ...M900 Yoice Recognition 22227722 905 даш Quad EGA Plus, Quadram ......... 365.00 10Mb HARD DISK шш ынна ЕШ Шы 
| Ц A231 Golor/Mono (Runs 2 Monitors)... М9%0 з мае... Зе 445 19500 Advanced EGA, 256K, Short Card .,.. 22900 MN'SEENIEESBRM 
С Mei o. m тейи... FE MEC MN Fe мам АШЫ БЫШ ty 
| L Phonegate 2400. .......... 695 20500 
A260 Mono/Printér .,........... TM IBM Professional, Limited Quantity 
Е MN Мы сүрөп e гер” PRINTERS ІВМ PGA Card, Regular 52995 .. . Sale 1195.00 ШЕ 
иш, -Ж.... BROTHER | pe 
x denies i eree map M1109 Dot Matrix ......,....... 524900 HARD DISK CARDS AM o o m Lo 
Г || АЗ50 640K RAM Card-0K.......-. 5900 MONDO MANE ы am саа" Ы М ez0MbHardDisk [| ÒT] 
ТІ A410 Floppy Card - 2 Drives ....... 3000 OFABLO/XEROX eee” À a20Mb Таре Ый РЕ КИР 
A420 FI С Й ка 4 Dri cee IA 4900 820 Serial LOP кеа was 995 now $299.00 BEST BACK-UP Paa ‚ 
а А510 Paraliel/Serial Oplional Serial.. 69.99 5920 036 (36cps)....... 4944... - 39900 — Use same back-up device we use al ACP. Vea ЕБЕ 
A520 Parallel Габ............. . 850g Macr ............ма5 395 пом 812500 AlphaMicro VCA Back-up Card. . . a.. $309.00 Eg е New/Factory Box EE 
A530 бега! Саг... 4900 A е -..- was 896 now a AlphaMicro VER ............ -. S NI © PC/XT/AT Comp. HH- 
A610 AT 2Mb Multifunction -0K .... 13000 Эйс а A eit e External Complete 
Cable lor 620 (to ІВМ)............ 2000 DISK DRIVES 
К> нера a - ОНЕШ Diablo РТ or $- 100cps ......... 12095 Toshiba FOD4400 3r wii Bezel ... $12.00 à Ht 
Diablo P-3t or 5-31 Wide .......... 19995 Tos Mec M , 
А630 AT Parallel/Serial, Opliona! Ser., — 59.00 Toshiba с XT EON Reg Retail $3300 [[ |] 
ABAD AT Floppy/Hard Солгойег .... 24900 EPSON - (1 Year жалату) Ка ЛИНЕ dapi e мен FERRE 
ASSO AT 1/0 Card - Ser/Par/CIk ..... 5500 РХ85 бсре М0..........:.... Toshiba NOUIDE-G 128b ......... 1200 АСР 
A950 AT Motherboard - OK. ........ 400.00 —FX286 *60cps Wide ........... „e 44000 !САСРО-5%8................. 9900 Onl HÀ 
A855 XT Motherboard- IK. ......... ne TOSHIBA DISKETTES (Box of 10) y еы. 1-4 
A960 XT Turbo Motherboard OK .... 13800 P321 "310 LO Printer .......- sale $515.00 05/00 for PC/XT Кири - 4 Ht 
| AST - (1 to 2 Year Warran P351E 24 Pin w/ Seral & Parallel . . . oa сан “АСРбелеіс.................. S00 EE - -= 
+86) qu i ЖАП. y Ж .. 5ш New Toshiba Color Рппег........... cay °Чебаптбааме...........,.. 16.00 sEAGATEST225 Ll! |i tli il 
ө Maxell MD-2 ................. 19.00 
| 20214 ЕТКЕРӘ «5m В PEN PLOTTER - Limited Special e Fuji 1600 Шиши уін ра 
RAMpage Expandable lo 2Mb ........ Са! Roland's OXY-800 Flatbed X-Y Plotler DS/Hi-Density tor AT (9651р) dd 1^ 20Mb Hard Disk $349.95 шышы d PE a 
| RAMpage AT Expandable lo 2Mb...... Call Formerly sold jor 5995 00 While кш” e Verbalim y 20 JJ se RAG I ANTAN EN Ш 
(Both boards support EMS & EEMS) lasts your price only eMaxed .................... 35 MS-DOS LAPTOP H 
Advanlage I28K ............... 48600 Inc. Parallel/Serial Interface. ІВМ каше “ғай, » | R | Ж | MAG | | f НОЕ 2600 АСР SUPER | i ӘЖ 
ii" rure e iss t DXY 10) Pen Plotter .......... +++ 29900 55/00) tor Apple ii elc. LOW PRICE Sharp PC5000 HT 
e ACP Flippy (Use both sides) ....... $6.00 
SixPak Plus w/G&K ......... Only $158.00 MONITORS ə Gains Еж ! PA EN 14.00 $29g00 ea via a naa 8 H 
Including Sidekick 1.5 & DESQview Samsung TTL ІВМ бгевп.......... $8800  eMaxell М0-1........... DONNA 17.00 box wifactory w | BE 
Pak Plus 384К............ пу 219.00 Samsung TTL ІВМ Amber ...... wee Э ызгы шк ышы ‚..... MDO 
SixPak Plus 384K Only 219.00 Samsung TTL ІВМ Amber 98.00 j i АКЕ беа arranty ВЕБЕ 
Combo Pius -ÒK ..... ie iau Only 8600 АСР 12° Soitwhite TTLIBM........ 13900 ^ Macintosh/IBM Conv. 355" Vol. discounts available. [T Г 
Combo Pius - 64K „.,... s... Only 7900 TECOEGA Молйог.............. 39900 «МахейМҒ200............. .. $5200 128K Bubble 24% D Supercom 5200 || | | | 
(Makes superior 1/0 Device) Roland's CO240 HiRes Color ....... 35900 rui MF-20D (155ірі)............. 5200 Printer 00 Superwiter — 88.00 [ | | | | 
Reach Modem 1200 Baud ......... 1920 PRINCETON GRAPHICS Flip-Sort (75 Disks) ............. 14.00 Wordstar 129. 00 Color Piotter 149.00 ТЕ р | 
AST Colorgraphics Сагб , .... 4.... 9000 НХ-12 RGB (640х240) ............ $445.00 АСР 514" Disk НоЮег............ 900 Modem 300 Baud ..,, ....... ,.. 99.00 HH- | 
(Original Factory Box) MAX-12E Amber TTL ............ 17500 АСР 3%" Disk Holder ,...... ..... 1200 PFS File/Report ......... ...... 129.00 FT] 
HAYES - (2 Year Warranty) COR ИТЕР т” dress 57500 Head Cleaner 54" or O24... 2c ces 9.00 Soft Carry Case... ... o es a 10.00 + 
Smarimodam 1200...,.......... НХ-12Е {6%0х350)............... 54500 Регіесі Compulercare Kit .......... 20.00 Soft Key Plotter SW . . 95.00 HHH- 
aane un SEAGATE $T4038- 30Mb | 
А таза ҺАР mp n фу 
P AUF ALEL diini Compatible Drive EEF 
| 


веса 
ail Order: P.O. Вох 17329 Irvine, CA 92713 1 | | | | 


800-854-8230 


CA Residents 714-558-8813 


sOrders subject to availablity. «Supply limited on certain items. 
sPricing subjecti to change without notice. 
"АСР Retail Store pricing may vary. Not responsible for typos. 


CORPORATE BUYERS - САП Tu 
GILLES, PHIL, MIKE or DAVE JH- 


inquiry 225 


Q SANYO 
MBC 4000 


FREE SOFTWARE 
FROM MICROPRO 


е 8086 Microprocesser 

е Runs MS DOS & CP/M 86 

* Floppy disk drive with 640K 
capacity 

е RAM expansion to 640K 
available 

° Utility pack including BIOS & 
schematics option 


5499 


Special pricing for printers 


EDUCATIONAL 
DISCOUNTS 


805/393-2247 


For our catalog 
with complete 
details and prices, 


MICRO send $2 to: 


= ———————— er Supply 
Cl IPPPLY Organization, inc. 
——— 1909 Stockdale Hwy. 
OROANIZ ATION ING во 

Bakersfield. CA 93309 


15% Restocking on 
Returned Orders 


Visa & M.C Accepted 
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TURBOLINK + < 


"TURBO Pascal hackers 

will like this program." 
Jerry Pournelie 
Byte Magazine 


е Add 512K of TURBO Pascal’ іп you code 7 


е Cali up to 8 memory resident TURBO Pascal 
modules {тот programs written in 
—BASIC. BASICA, Compiled BASIC 
—MS Pascai, C. MS FORTRAN 
—Standard, 8087 and BCD TURBO Pascal 
—TURBO Prolog 

* Add TURBO Pascal's 8087, BCD and graphic 
Capabilities to other се 

е Automatically generate O Pascal com- 
patible inline machine code. 

* Use all TURBO Pascal vanants in a single 
program 

• Add Al capability to your Pascal programs 

* For IBM PC and compatible 


$699 5 Foreign orders 


add $10 00 
S&H included 
МІЅАЈМС: 1-800-835-2246 x123 
KANSAS CALL: 1-800-362-2421 
Inquiries and Technical Information (303) ah -0729 


del cu rto SOFTWARE, INC. 


O Box 43, Littleton, CO 80160 
* TUAGO La aud TURBO Prolog ae tradens of Borland ай vates 


Inquiry 263 


SEAMLESS 
File Transfer 


Softerm PC provides a transparent 
Micro-to Mainframe link using 
Virtual disk drive specifiers 
к from any DOS application 


pro Memory resident. 
Trasfers fi files in bac ground using 
customizable communications 
scripts. Includes 32 exact terminal 
emulations. 

For IBM PC/XT/AT, DG, NEC, HP, 
Wang, TI, Gridcase, Tandy, Zenith 
$195 - Visa, MC, COD 
Call 800-225-8590 orders/info. 


7899 белйп Dr., Ste 210 
Colorado Springs, CO 80918 
303) 593-9540 Telex #450236 


inquiry 330 


T$ PROGRAMMER 


APROTEK 1000 
ONLY 


$265.00 


COMPLETE WITH 
PERSONALITY 
MODULE 


117 AC POWER-RS-232 CONNECT 
-6 BAUD RATES - HANDSHAKE TO HOST 

ALLOWS READ, WRITE, VERIFY & COPY 
Comes complete with IBM-PC, Apple, or CPM 
(Specify Computer) Driver Program on Disc. 
Programs the following 5 Volt 24 ог 28 pin 
devices 2716 senes through 27512, 25xx senes, 
68764 plus others. Please Specify Personality 
Module desired with order Additional Personality 
Modules only $15 OO es. Full 1 year warranty 
TO ORDER 'САШ 1 800 962.5800 OR WRITE 
APROTEK 

1071 A AVENIDA ACASO Add 
CAMARILLO, CA 93010 $4 00 Shipping USA 
into (805) 987 2454 VISA or MC Add 3% 
We Accept Govt., School & {ауе Corp POs 


Inquiry 34 


6809 


Single Bo Board Computer 


Ma 


VUE. nu | \ 
ЕЕ aoe oot АЕ ОЙ a oa | e. x 
бабу MPU- serial pori, 4 ENS ELLE " 
RAM, EPROM, fealtime clock, walchdag | 
timer, 44-ріп 487 x 65° РСВ 
EXPANSION MODULES: BAM, EPROM М, CMOS 
PAM baiam, analog UO, serbal iO, 
parallel t/O. counter/Hmer, IEEE-4&B, 
EPROM programmer, Поррү disks, 
casae, breodboard. keypoord/diplay. 


Wintek Corp 
| Loloyette, IN 47904 
317-742-5428 


Inquiry 391 


COLOR 


VT220 $150 


* plus your PC, XT, AT, or compatible 
ZSTEMpc-VT220 Smart Terminal Emulator 
Double high/double wide characters 
Full line graphics. Smooth Scrolling 
2-way fie transters incl. XMODEM & KERMIT 
Full keyboard sottkeys/MACROS. DOS access 
Dala rates to 38.4 KB. High throughput 
CGA, Hercules, MDA, & EGA suppori 
&bii mode, downloadable fonts, 
user defined keys, ІШІ naltonal/muliinational modes 
ISO and atinbule mapped color 
ZSTEMpc-VT220 $150. 4010/4014 оріюп $99 
Also available VT220 Style replacemen! keyboard 
ZSTEMpc-VT100O $99. - Choice of the U.S. A/F 
30 day money back guarantee. MC/VISA 


KEA SYSTEMS LTD. 
i412 - 2150 W. Broadway 
Vancouver, B.C. CANADA V6K 4L9 


Su (604) 732-7411 
TELEX I 04-352048 VCR 


Order Toll Free (800) 663-8702 


inquiry 397 


к merican 


ОКТ & AT ADD ON CARDS 
For AT, XT, Compaq, & Corona: 
30MB Hi-Spee 
2045 Hard Dnve 5299 ALL Kit 2 А PS | 
TO ORDER TOLL FREE CALL 
1-800-237-5758, EXT. 819 
= Inalde Florida Technical Lina 
813-961-9444 1-813-961-5584 
16520 N. Florida Ave., Lutz, Florida 33549 
Add 3.2% for VISA/MC purchases. 


Inquiry 31 


IBM COMPATIBLE 
HARDWARE 


Multifunction card 384K, S, P, CLK$139 
AT Multifunction card OK-3MB . .$175 
MONOCROME graphics card ....%79 
Color Graphics card . 

ComBo CARD ser, par, clock ....$69 
EXPANSION CHASIS 7 slots ...$569 
MULTI SERIAL F/D 4 PORT ......$89 


IBM SOFTWARE 
LOTUS 123. 


Супо, 
SPREADSHEET Auditor 
ENABLE .. 

V P Planner 


DRIVES 


20 MB Seagate drive......... 
30 МВ Seagate for XT 

30 MB drive for AT .......... 
360 K Floppy for AT .. 

Teac 55B ........ 

20MB Hard Card... 


TAPE DRIVES 


10 MB Irwin ...... 

20 MB Irwin 

Everex Stream 20 ....... 
Everex Stream 60 ........ 
Peachtree ... 

Franklin 20MB . 

GENOA 20MB .. 


BUSINESS SYSTEMS 


Multitech Accell 900 ...$1550 
6/10Mhz Switchable speeds 
89288 AT Compatible 


ASHTON TATE Framework 
dBASE И 

dBASE Hi Plus 
REVELATION 

MDB8S Knowledgeman 2 
POWEABASE 

CLIPPER dBASE 111 Compiler 
LATTICE C COMPILER . 
LET'S C Compiler 
SUPERCALC IV 
MULTIMATE 

MULTIMATE ADVANTAGE 
SORCIM SUPERCALC Ш 
MICROSOFT Mullipian 
EXCEL 

Word 

Windows 

Project 

DOS 3 2 W/GW basic 
MACRO ASSEMBLER 

Quick Basic 

FOX & GELLER Quickcode 
OuickIndgx 

GUTIL 3 nn 
BÜRELAND TURBO PASCAL 
Turbo Pascal W/BCO.  . 
REFLEX 


LIGHTENING 
SUPERKEY 
SIDEKICK (unprotected) 
NORTON UTILITIES 
FASTBACK 


ASCII РАО Comm Software ..... 


CROSSTALK XVI 

MIRROR Comm Software 
PEACHTREE Back 10 Basics 
ЕРІ GEHERAL ACCOUNTING 


ОРЕМ SYSTEMS ,,.....,......... 
REALWOBRLD .................... 
ONE-WAITE PLUS ............ "à 


ACCOUMTING PARTNER 
MONOGRAM DOLLARS & SENSE 


TOBIAS MANAGING YOUR MONEY , . 


DAG EASY ACCDUNTING 

PFS Professional Write 

PFS Prolessional File . 
Websiors New World Writer 
SATELLITE WORD PERFECT , 
MICROPRO WordStar PRO 
WordStar 2000 PLUS 

ЅАМКА WORD |l. 


. 
RBASE 5000. .... а ак err 


RBASE System V 


20MB Turbo XT Compatible 


$999.00 


2 Floppy XT Compatible 
$699.00 


PRINTMASTER.......... саа cape aan 
SREAKTHAOUGH TIMELINE ‚235.00 
OECISION RESOURCES CHRTMSTER219.00 
ENERGRAPHICS w/ plotter ор! 

FUNK SIDEWAYS 

LIFETREE VOLKSWRITER 3 

HARVARD TTL PROJECT MAGA... 
THINKTANK ,............. а 


IBM HAROWARE 


AST 6 Pack Plus w/384k 

6 Pack Premium 

STB Companion PC 0-2 MB LIMS 

Chauffeur monographics 

EGA - Pius Color Board 

JRAM 3 . i 

JRAM АТЗ 

HERCULES Mono Graphics Plus 

Color Card , 

INTEL Above Board 64K 

ABOVE BOARD tor AT 

ORCHID Tiny Turbo 

Turbo 286E W/ 1 Meg 

Turbo EGA 

QUADRAM EGA + 

PARADISE Modular Graphics Card 

Autoswitch EGA 

Pius Hard Card 

130 WAT Powar athe 

Thesys Fasicard 11! LIMS 0-2М8 

TALLGRASS W/Tape 

MOUNTAIN ... 

ALLOY. вэ»ж+азэ>этеа tro eaeeakedcane 

GENOA c9 

MOUSE SYSTEMS Mouse } 

MICROSOFT Mouse w/sflwr ue 
"n EL 137. 


MODEMS 


ANGHOR Lightening 2400 
Express 300/ 1200 
Volksmodem 1200 (5 yr wrnly) 
EXPRESS | 300/ 1200 INTERNAL) 
HAYES 1200 

1200B 

2400 

PROMETHEUS 2400 
Promodam 1200 

Promodam 12008 

Promodam 12004 

Promodan 300 {te 


MONITORS 
AMDEK 300A 
310A Hi-Res Amber 
Color 800 
Color 722 RGB 720 X 350 
PRINCETON GRAPHICS HX- 12 
НХ -12Е AGB 7205350 
SR: i? 
MAX-12 
ТАХАН: ALL MODELS 
PANASONIC 
DT-H103 10” High Res RGB 
ІВМ COMPATIBLE Monocrome 
Color RGB Mondor (640X200) 


PRINTERS 
PANASONIC (2 yr warranty) 
KX-P'iOBDI ; 
Ka POO 
KX-P109?2 
KX-P1592 
КХ-Р1595 240 OPS 
KX-P3131 17ср5 Daisey 
KX-P3151 22 cps Daisey , 
Citizen MSP-10 


ds of producis available. 


| “ COMPUTERBANC 


16783 Beach Bivd., Huntington Beach, CA 92647 


Customer Services Call 714-841-6160 


diio. 


mE Technical Service Call 714-847-BANC NNNM 


IBM AT 30MB.........$3200 
6MHZ, 512K, Seagate 40MS 


IBM XT 20MB .........$2200 
Seagate, 256K, DOS, Monitor 
COMPAQ COMPUTERS.......CALL 
LEADING EDGE .............CALL 
SPERRY IT 44МВ ............CALL 
LASER 128(lic Compatible) ....CALL 
LOCAL AREA NETWORK .....CALL 


MSP-15 


MSP-25 . 
STAR MICRONICS "»2»2459À5€ Barkha 
EPSON ..... WAR e enw xx EVI CALL 


BROTHER-1509 |, 
M- 4409 dot matrix 
M-1109 dot matrix 
HR-20 Daisey wheel 
OKIDATA - Ail Models 
TOSHIBA All Models 


Digitizers 


APPLE 


LASER 128 Computer , 

APPLE Compatible Dr ve Не 

Іс compatible drive. 

MAC Compatible 3*; drive , А 
MICROSOFT Softcard Il.. . . 

ASCH XPRESS (Communications) 
APPLEWORKS . 

SPELLWORKS 

PRINT SHOP : В 
Mach IH Joystick ............ „..35.00 
SYSTEM SAVER Fan 

VIOEO 7 tlc Enhancer 

VIOEX Ultraterm =... .. e 
APRICORN (Litetime Warranty) 

Super Serial Imager 

Graphics Interface , : 

80 Column/64K 

EXTENO ІТ БАК |. 

KOALA SpeedKey . 


discounts. 


Orders Only 
OUTSIDE CALIFORNIA 


800/332-BANC 


714-841-6160 


Cash indicated. We guaranies all Rema for 30 days. ПЫЛ thi d \ АМА number, АЛ eth will be 
VERUS уйга Dot c pp saree Rn e em dette een нп tl 
ен wies! netics 


te chan ý 
С, АЛ fights Reserved. 


Prices su 
©Copyright 1085 COMPUTER 
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Inquiry 3 


VAR's OEM's 


RESELLER's 
Save 20 to 40% 


615-859-1256 


IBM-PC* Logic Boards 


XT 640k Mother Board $78 2 
(Fully IBM compatible, w/0k RAM) 


XT 640k Super Turbo $98 22 
(Fully ІВМ compatible, w/0k RAM) 
AT Turbo Mother Board $474 “6 

(6 & 8 MHz AT, w/0k RAM) 


IBM-PC* Components 
(Partial List) 
Mono/Graphics/Printer $50 & 
(Herc. Compatible interface card) 
Multi Disk I/O (2 Floppy $57 44 

Cirl,Par, Ser, Clk, Cid, Game) 
Hi Res Amber Monito (тїї $66 12 


swivel Base & Anti-glare Screen) 


Box/Chassis Flip Top $19 9 
(IBM Compatible & Look-a-like) 
Power Supply (150w) $43 р 

(FCC & UL 54.) 


5160 Keyboard, AT style $48 32 
(Hi-quality with great feel) 

Floppy Drive DS/DD $59 & 
(Hi-quality w/Direct Drive motor) 


EGA Video Card $197 22 


(Now affordable) 
EGA Monitor RGB $368 ^^ 
(720 x350 Multi Sync.) 


ACS Imports, specializes in buying 


custom and standard electronics 
components to fit your specific 
needs. We have years of expertise 
buying and importing components 
from the Orient. 


ACS will solve your sourcing needs. 


Call: 818.889.1256 


ACS Imports, 5311 Derry Ave. £A 
Agoura Hills, СА 91301 
TLX 5106018224 


* [BM trademark International Business Machines 
All prices are FOB Taiwan - Import Quantities 
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Ramer Bnet 


with advanced features! | 


The RAMJET Print Butler has ihe features you will nead 
ate price you will like! Panel butions allow COPY, CLEAR, 


BYPASS, PAUSE, RESUME Tho RAMJET bufler comes | 


with your choice of 16K, GAK, 256K (мын upgradable Op- 
bonal card expands to 512k Special pragrammable jea- 


tures Available wilh Parallsl/P"nralle], Senal/Serial, or | 


Parallel‘Senal paris Paratlel‘Seria) version сап Би 


either way Serial ports independently programmable up | 
lo 19.200 Cames wilh regged solid aluminum case and | 


генабіе power Supply Many mare faalures 
RAMJET 16K - $169.00 
RAMIET &4K - $199.00 НАММЕТ 512K - $399.00 


(206) 624-4985 


CALL TODAY! Spenity Parallel, Serial, or Paraliel/Serial 
Information raquasts walcome. Omnilrooix, Inc is an ex- 
parienced custom hardware/soltware developer We wal- 
Lome inquies shoul customized bulfecs or controllers 
Cni! us nboul you application 


Omnitronix, Inc. 


TEO Harrison 51 Беле, WA 98109. 


Inquiry 253 


HELP 15 HERE ! ! I 

Quit wearing out Ihe pages of your software 
manuals! Mainframe and Mini users quit years 
ago. Now they use on-line HELP ~ ^ SO why not 
step up and see what you've been missing? 
With microHELP you can have on-line access 
to the description and syntax for all your DOS 
commands and special programs. Novice DOS 
users find it & real ald in becoming familiar with 
DOS commands. Experts enjoy the increased 
productivity of having command Information 
on-line. 


е DOS 2.x and 3.x libraries supplied. 


є Disk space requiremenis reduced using 
Нийтал compression algorithm. 


* А utility for adding new subjects to the libra 
of Tor generating new libraries is provid 


+ Complete source code to the access rou- 
tines enable users to write programs that can 
access any library generated by microHELP. 
Great for program messages. 


. 5 ride MSDOS or PCDOS 2.3 or later and 
258 | memory; Hard disk desirable but not 
required 


ONLY $60.00 Checks and COD 


VITAL SYSTEMS 
Р.О. Box 61738 е Palm Bay, FL 32906 
(305) 723-1808 


TRADEMARKS: minroHELP (VITAL SYSTEMS), 
PODOS (ІВМ), MSDOS (MICROSOFT) 


inquiry 378 


BAR CODES 
MADE EASY 


“PC NH £-READER 
ERE E бй 


PERCON® E-2-READER™ 


FAST * ACCURATE * RUGGED 


MO SOFTWARE CHANGES with PCIXTIAT, 
ATRT &3(XW 7300, Televideo 905/955 keyboard, 
multetser RS 232 uterfaces ж Thooyands in use 
» Free phone suppari 4 2 year warranty 
* Bar code printing software avadable 


Decks or Ouessant? Cal us 


[503] 344-1189 


Меры Uh Ave Eugene OR 92407 
A LEADER IN BAR CODE READER ENGINEERING 


PERCON 


НАМ ЕТ 256K - $269.00 | 


ZIMCO 


. INTERNATIONAL, INC. 


85-392135., Queens Village, NY 11427 
ie FOUNTAIN PC/ATCompatible 

| @ (BM PC PACKAGE 

а Internal 300/1200 Modem far (BM 

è LOTUS SIGNAL 

ie 


* EVEREX Graphics Edge 
ie LIMA PC 3273-79 
э AST 6 PackPlus 64k 


e AST Rampage 256k ЕТТЕН 
ғаз Drag Ics Саға 243 


ORIVES 


20M. CardDrive $399 
20Meg. Drive $345 


Complete w/cont., ralis, software, сар! 


9 CANON LaserJet А-1 
LE ЕРЗОМҒХВ5 
ә OKIDATA 192/193 
e IBM PROPRINTER/XL 


4  IBM/ APPLE: HARDWARE/SOFTW ARE/ASK US қ 


CALL for Catalog & latest PRICES 


1-800-227-6647 
For Technical Support & NYS 
Call 718-479-7888 
FREE SHIPPING! Bytel2.85 


Inquiry 395 


DATA SENTINEL 


di е Provides Seal (Encryption) and Орал iReconstructioni 
te Data 


of Priva 
е Hardware Key Plugs Into a PC or Compatible Parallel Рогі, 
Transparent to Printer Operations 
* No Systems Work Necessary, Up ond Running in Seconds 
© Easy-To-Use Menu Driven Sottware, No Password 
Required 
» Data Files Encrypted bv Des or Rainbow Algorithm 
е Compression Feature К duces Files to 50% о! Original 500 | 
е Ramoval of Data Senin, events Access to Sealed Data 
е Can be Configured tor Corporate Needs 


$195.00 


Free Extra Matching Key inciuded: 30 Day Refund 


RAINBOW EVALUATION KIT AVAILABLE 
se соста NR 
17071 SKYPARK CHICLE TARTE LIANE. CA 92714 заны он 


Inquiry 305 


IEEE 
(GPIB/HPIB) 


О Controllers 
O Buffers 

О Converters 
O Extenders 


= 
Ltd 


L] interface Boards 


for PCs, Macintosh, HP plotters, 
instruments, printers, etc. 


Call or send for your 
FREE Technical Guide 


lOtech (216 439-4091 | 


23400 Aurora Road 
Cleveland, Ohio 44146 


Inquiry 171 


HARDWARE 


{ Seogote 514026, 20М8 529 
Compatible Computer ШЕ ұсы 
Redime 203Е 30 MB 498 
Seagate 574054 40 МӘ 729 
COC 9415-86, 80MB 1295 
| Western Digfioi WAZ 230 
| Western Digdot WAH 158 
| | Disk Мопораг Software 99 
Alternative Mass Storage 
Bernoulli бол 204204 80 23088 
Everex Stream 60 ext Bes 
Everin 60 тиі ир 
Alloy бОЫВ eriemol 749 
Wwin ЮМВ enteral заа 
Diskettes and Tapes 
3M DC- 600A солго x 
3M DC-1000 cortrage 19 
Semouti 20MB T2 
Maxell MD2-OM Ю disks 18 
Marsi MD2-HO YO disks 35 
Color Monitor 
ftultiech 1 MB RAM Exp OR 219 
PCA а Mir 6400 20 MB 995 
РСА 8 МИ ОА | Boppy 650 


Computer 


Desktop 


" шина 
& — 
BK oom 


519 
550 
419 
39% 
Monochrome Monitor 
Samsung страт. 85 
Amadan SOA TIL amber 11-7 
Pringon MAX 12 amber (55 
Минис soft wuta TIL пе 
Printer - Dot Matrix 
Near Letter Quali 


Tosheba TOO 1875 ак € py э 

Гара ОО + 1705  ougoto 193+ 716 CPS 598 

Торым T3300 3596 Panasonic КХР 1061 120 270 

IBM Portable WIS Panasonic RAP 1092 60 348 
: Я NEC P5 290 CPS 10053 ` 

Floppy Disk Drive NEC P5 XL 290 CPS 102 

Teac 558v. 3608 00 utc PG 26 CPS 478 

[bac FG 12M8 МР МЕСР 6 CPS 685 

Юша ND 040, 360K 99 — ез 24 wine, 540 CPS 1990 

Көлі ND OBDEG, 12М8 1498 — Toshibo АУД 26 CPS 442 

a BOK ж 85 foshibo P34] 26 CPS £99 

Dis riv Toshibo P-351 288 CPS 940 

е Toshubo 354 C 265 CPS 1135 

CI£ 3500 350 CPS 1853 

Printer — Letter Quality 

Brother Hg-15XL 17 CPS 369 

Brother Hft-25 23 CPS 410 

Brother Нй-35 35 CPS 895 

МЕС ELF IB CPS 410 

NEC Spirminiter 3550 799 

(БЫ Quisterther 1218 


1-714-597-3903 


CUSTOMER SERVICE 


Inquiry 265 


Memory Expansion = 


Printer— Laser 
H Ріозегин 500 3850 
H P Loser Prot 2350 
H P iosergl Pus 3000 
Cannon \ВР-ВАЛР 2150 
Connon LSP BA.2P 3000 
Plotter 


Input Device 


Microsof! Mouse 
Mouse Systen Mouse 


Graphics Board, 
Monochrome 


Hatcules Grephace Cand 
Evera Edge 

АТ. Мото окиле. 
Clone monochrome graphie 


Pemp Bob MG mon RGB 17) 


Graphics Board Color 


248 
149 
33 


Poradss Mod Gries 
Hercules Color Graphics 
Clons Color Grophics 


Graphics Board EGA 


Parodie ЕСА Switch 


fi. 


US Robotics Direct 1200 148 
US Robotics ТОО PO INT 138 
US Robohes 2400 PO INT 199 
Everex Ereicom 1200 138 


Clone ShPock ь 
AST Rompage РС 134 
AST Rompage AI eld 
Tol kos J-figm 3 184 
Mulltfsch O-3MB P/S 21р 
I/O Board 
2 Fieppiss РС 565 
ALORS 96 
Chips 
250K 0 Nono 27 
766K DO Nano 28 
БАК БО Nono 8 
8087 119 
8087-2 158 
80297-3 199 
60267-8 297 


1-800-654-5365 


SALES HOTLINE 


Training 
Professor Dos, indhiduci 
feach Yourteil GBASE Ш 

PFS Бн Chace SP 

Webster's New World ӨЛІК 
Carntcote Moker, $pnnob 

Print Shop, Sodarbund 

Typing Мег П), Simon & Samon 


Accounting 


Carbon Copy, Meridian 1360 
Doc-Eogy Accounting каша The Software Group 333 PC Tool, Control Pnl 39 
Open System, Account бой әм I DIR», BourboM 51 
PCAmericon Accounting 1695 Алага Tobios’s MECA 16 V Foatura, Golden Bow » 
Time Ling * Breakthroughs 282 Dow Jones Market Monager M7 салтты Hon 58 
a ровот ond Sense 107 ро Back, Рет Generchon м 
Applications Integrator kakal Anahtar, Dow Jones 210 та Executive Systems 2 
| Micro Window, Microeon 55 Morket Monoger Pius, Dow Jones 156 
Communications Micro-to-Mainframe 
Словак XVI, елмін 118 IRMA, Digital Communications 1499 
ры нк po да eo (Сой ХУ Microsoft 119 
Outline Processing 
Data Management e 2 Зна ж y. 
жт | к Ун = Ж ECC 
Ba ug eraon anagement E 
4 Ш Pus | Andrew Tobias МЕСА "s 
Doforz and Senza Mono 20 
| Programming Language 
Turdo Pascot, иин] 
C Compiler, Microsoft a 
\\ Basic Compller Microsoft 227 
A Mullumota Advantage AstioeT 317 
dBASE 17 Piua, Ashton T 399 Tel 
R Bose 5000, Мсн 308 Most Promising 
Refine, Borland P^ Software 
Panos Алас 50и 442 
Clipper у Turbo Ughilmg, Borong 58 
Ext Ripon Writer 85 іп, „Ол 549 
Chi 2 139 Мк inco Мат as 
DGroph N 149 Q&A Symoniac Corp 299 
Әшігісгекіну 11р 146 Genere CAD, Самик 99 
еч m The differance betwaan 
-— a PGAmerican and other suppl 
fs our service Wa puarantaa low 
P перини T prices, carry products that are 
ucation ішу backed by manufacturer s 
age! ee ~ worronties and offer customer 
Hatvord, Softwore Pub ?99 service and fechnical support. 
male, Э Microsof Project 238 Yes you cani it's eosy fo do 
SPP Lam Time Ling, Breoktiwough 73$ businass with PC American. We 
gem Spreadsheet offer terms to quolified insttu- 


PPS: Fia, Software Риф 
Р-Н! H, Випава 


Financial Modeling 


lions, accept major cradi? cords, 

wire transfers, checks, and cash 
Vas you can! Give us o cali. Let 

us make it possible for you. 


TERMS: We accept COD, costar 
check, Viso, Mostar Cord, 3% extra 


ht Simulate, Microson 32 on Amencon Express, wire transfers, 
CA A approved PO's. Ай equipment сог. 
Sorgen 11, Hayden Software 20 ries new factory warranty Prices ога 
Tork |, 1, amet Ut, Int 29 Subject fo change Any return Ilem 
PAG Strike Ғорі MicroPro 29 mus! be accompanied by о retum 
Winker Gomes Epyx 29 authorization number and descrip 
Tempie Of Apsho! Trilogy 20 Hon ІВМ, Сотрод, Seagele are 


Жома Mongier - The бате registered Irodemorks of their re- 


Words Greotes! Dosebot 25 , 
Comp Моий Construction Se 20 ae мв spective companies 
Block Cauldron, Siarm 29 Tax Planning or 

Ѕдепі Serioa Micinpgroge н e 


HOURS 
MONDAY — FRIDAY 
8:30 — 5: 


Graphics- CAD 
AUTOCAD, иод Inc. 
реп ll, American 
In-e- Vision, Microsoft 
бөлек CAD, бөгеле 
ProDetign И Атепсег5ас 


Marketing, Inc. 
1715) Heahopa St., Suite 104, Fourtam Valley, СА S7708 


1-714-557-3904 


TECHNICAL SUPPORT 


409 


DECEMBER 1986 * BYTE 


Inquiry 84 


The Ultimate 
Diskette Value... 


| Discover The 
Difference ... 


2 FOR 1 LIFETIME WARRANTY 

а Performance exceeds ANSI specifications by 62.5% 

» Each diskette 100% tested and certified error free 

* 63% clipping level * Over 10 million passes per track 

« Reinforced Hubs « Tyvek » (not paper) sleeves 
» W/P tabs and ID labels 


.49 1.19 


5'A" - 48 TPI DS-HD 96 ТР! 
06-00 IBM-AT Compatible 
Stmply top Brond-Name Quality, made in 
the USA. by a leading manufacturer. Fac- 
tory polybagged in К lots of 25. 


America's 


| WenTech Premium Quality 


Color Diskettes 


ығ TIMELESS WARRANTY 

Performance exceeds AN SJ. specifications by 88% 

Each disk 100% tested and certified 

w 14 COLORS for data organization 

е Pkgs.of 10. tyvek sleeves, wp tabs, and ID labels 
QTY.10 BOXES OR 

— 100 DISKETTES — 


„14 5'4" Color, BOXED, 48 ТР! .98 
| „39 3.5 Color, BOXED | ‚95 


.64 5'4" Color, BULK, 48 TPI 


| „30 3.5" Color, BULK 


High Density, Color, 1.6mb, 
AT Compatible ........... "— 


includes Tyvek sleeves, w p tabs, 10 labels 
~~ Call for excellent prices on other CenTech products 


America's No. 1 
Name-Brand 
Diskettes 


и? LIFETIME WARRANTY 
High quality and consistently reliable 
™ More rigid jackets than ever before 


SS-DD OTY.SBOXES DS-DD 


ЈА 5.25,48ТР!............................... 07 
1.35 3.5, 135 ТРІ........................1.%0 


DS-HD 96 TPI, IBM AT Compatible .......... 1.98 
Call for best 3M prices on head cleaning end data cartridges. 


Nashua" 


WM LIFETIME WARRANTY 

>” Factory Fresh in BOXES of 10 with sleeves, wip 
tab. ID labets 

55-00 QTY. 10 BOXES DS-DD 


.54 5.25, 48 TPI, box of 10 497 
1.12 3.5", 135 TPI 1.46 
High Density, ІВМ PC-AT Compatible .......... 1.50 


Affordable Quality — 
Incredible Value 
Best Prices Ever! 


For every 100 name-brand diskettes 

FREE Shipping or 

a Diskminder for only $5 00 
б LIFETIME WARRANTY 


ы” Ехсеесів ANS! spectfications BU LK 


| в Includes Tyvek sleeves and uvptab. PT 1191. s 
| Ни» Rings ChF 100 


ме 100% tested and cenifted | 
Mode in USA 35¢ 
5% DS-DD ЗӘР ЧЫР ` 


ORDERING INFORMATION 


TERMS: Free use of VISA, Mastercard, and Amancan | 


Express РО orders accepted from recognized corporations 
rated ЗА2 or batter, government and schools on net 30 SHIP- 
PING: Add $300 per 100 diskettes or fraction thereot, add 
$5 00 lor COD orders 


PRICE PROMISE: We will better any lower delivered pnca сп | 


thé same products and quantites advertised nationally 
Toa Free Сиса Lene Indormahon Line 


1-800-233-2477 1-801-561-0092 | 


198 Cattage Avenue 


Salt Lake City, Utah 84070 
omputer Hours: Bam to 5pm 


ffairs, inc. [min Tm 


AS APPEARING IN THE DECEMBER (ESUE OF AYTI 
410 BYTE * DECEMBER 1986 


j аңа Board 
NOW COMPATIBLE 
WITH 10 MHz ATs 


. MRB 2010 memary board that expands 
ATs to run multiple programs for multitasking 
operations is now capable of running at 10 MHz. 


These upgraded boards enable AT systems 
іс operate at higher speeds and are compatible 
with Xenix, Unix, and other multiuser systems. 

MAB 2010 features include: 
є 2 megabytes per board — use up ro 3 boards 
* Compatibility with many other memory boards 
е 10 MHz operation with ІВМ ATs 
* Installation in less than 10 minutes 

Сай now for information 
on how the MRB 2010 buit 
can expand the м” 
multitasking ба 
options of your 


AT system 33800 Curtis Blvd. 


Eastlake, OH 44094 
|216) 951-5022 


Inquiry 343 


NO SHIPPING CHARGES 
ORDER TOLL-FREE 800-824-3432 


In California Сані (818) 341-8833 

DRIVES 
Ve Ht. IBM** Compatible 89.99 
Tandon 100-2 99.99 
Tandon 100-4 (96 tpi) 129.99 


SYSTEMS 
PC/XT Compatible 499.99 


e 640% on Motherboard s Slide-In Case 
e 1-4 HT. Floppy s 135 Watt Power Supply 
| e Mono Card w/Prinler Рай в 5150 Type Keyboard 


— FCC APPROVED + 
CALL FOR 
CUSTOM CONFIGURATIONS 


AT COMPATIBLES — CALL! 


We carry a completa line of electronic com- 
ponents. Call or write for our tree catalog! 


10010 Canoga Ave Ur B-8 Chanworh СА 9111 


Ness eem чер T rm pape ocen — COD а 
- се aft үзіле €. гъ bans tas Petona 
стид Paid foi MA 


К) мсоям ELECTRONICS 


Inquiry 371 


ТТТ 
COMMUNICATIONS 
TRANSLATOR 


Тһе РСТ-100:5 an иле i 

user- programmabin 

AS-232 protocol and daln 

rransisvar 11 can pioyide а simple. nazpensiva WE 

Ion 10 your cormmonicalqans And eompabimhty nrobiams 

= Tenrinal & Printer Епинал 

г Baud Bare Censerggn {Ж шы 19 2 kiau) 

е Handshake Transiahom ТХОМ/ХОҒҒ CTS ‘ATS 
ENQ'ACK) 

е (odi Consersipns (ASC) Modhed ASCH. EBCDIC) 

e Bicirectionat hMampulatuii of Dota Stungs Bytes. біз 

+ User-Progeammable 

ә Ши Programs are Easaly Implemented 

ә Bulin Camprpr, Егінші and Debugger 

е Programs na any H8-232 ASCH Device 

* Only $495 (single went quantities 

+ Users Technical Manual $25 


BA fil Method Systems Incorporated 


ыша чь а n Los! Nation Road 


Me P 248 c tH ope Spim local 
ТІ Ul пті. Inan 555-0212 


Inquiry 220 


GAT-286 
COMPLETE SYSTEM—$2195” 


Includes one megabyte memory on board, 6 ar B 
MHz, zaro wait state, Phoenix BIOS; Disk drive con- 
troller with 2 floppy disk drives (1.2 M.B. and 350 K) 
and one 20 М.В. hard disk; monochrome monitor with | 
adapter, serial/parallel ports; 200 W. power supply, | 
keyboard, case. ІВМ РСЈАТ compatible. Certitied ta 
comply with FCC. class B standards. 


XT COMPATIBLE SYSTEM—$795^" 


Includes 640K memory on board, 2 floppy disk drives, 
serial/parallel/game pons, real time clock; mono- 
chrome monitor wadapter, 150 W. power supply, key- 


board; one year warranty. 


PC/XT/AT COMPATIBLE PARTS 
VO Card for XT or AT $ 70.00 
LOGIMOUSE $ 85.00 
20 M.B. Hard Card $425.00 
30 M.B. Hard Card $475.00 
Modem (Internal or External) $149.00 
Joystick $ 20.00 


LUCKY COMPUTERS 
(214) 680-6110 


1701 Greenville, Suite 602, Flichardson, TX 75081 


IBM PC/XTIAT are Registered Tiadamarks 
of international Business Machines Corp. 


Inquiry 204 


STAND ALONE 
MICROCONTROLLERS 


For engineers, designers, 
experimenters, and other 


Omnitronix, Inc. 15 now ollering В self contained stand- 
alone 8031 based microcontroller package lor your ap: 
plications development The MSC-8031 Controller les- 
tures two bi-direciional А5232 ports, fully supporling 
geriat pins t thru 8, 12. 20. and 22 The serial poris are in 
dependenily selectable for up to 19.200 baud Front panel 
has two on/oli butions [plus power} and two controliable 
LEDs The board supports one 2754 EPROM and опр 8X 
SRAM Intornal expansion bus permits addilional memory 
or 10 interfacing All contained in an altractive solid Rhu- 
minum case Controller package mcludes MSC-8031 con 
irolier, BK SRAM, UL approved wall power supply, eche- 
matics, and programming oxamples Kit pice $249 00 
Quantity раст availsbio Сай us at (206) 624-4985 Sand 

| for our catalog of perpherats and controllers. Omnironix, 
Inc 55 an exponenced hardware/sollware developer tor 
microcontroller appheations Call us for your custom 
programming requirements on our stand atone controllers 
or ether PC based applications. 


Omnitronix, Inc. 
ТЕП Harrison Si. — ЗезіПе WA 88100 


Inquiry 252 


omputer 
Surplus 
Store 


New Shugart Model 1610 
5-4" Hard Disk Controllers 
| Emulgtes: 
» Xebec $1410 (1810-3) Full 
• ОТС 510 (1610-1) 90 Day 


• SCSI (1810-4) T cie MA 


е Micromint COM 180, 58180 
* Wavemat Bullet 
* AMPRO All Boards 
| * Macintosh 
| * Appie lie 
• ACS 1000 


Manual & 
Schematic 


Mebec 51410 HDC ......... . xs a^i inl ынты 
ІВМ PC Controllers 
е Adaptec 2010A ..,................ _. 
е Adaptec 2070 (ALL 227).............. 
(Shipping & Handling $5.00) 
222 Phelan Ave. € San Jose, CA 95112 
408-280-1740 


Inquiry 89 


ANNOUNCING ....a high performance 
MC68000 based 32 bit APL interpreter 
exclusively for the IBM PC/XT/AT and 
compatibles.. .. single or multi-user . 
total integration with DOS hardware and | 
software environment. | 


Single Board Solutions 
Introduces 


SB S-52 балона; 


8052 Basic МІ.1 

32 Kx8 Ram 

2 Real Time Clocks 
32 1/0 Lines 


E rs : 
Model 232CL2 “=; a 5 


* 1D-12-15 MHZ 68000 coprocessors 
а Up te 6MB RAM per PC 


* No object size limitation 

* Full printer support 

* Multi-user lile system 

* Local Area Network facilities 

• 32081 floating point processor 

е Other systems available for: 
Macintosh, Amiga, Atari SY, elc. 


Singie-user $995 • Mulli-user $1495 
Coprocessor boards start at $1950 


SPE N C ER ORGANIZATION, INC 
PO BOX 248 / Westwood. NJ 07675 / (201) 6656-6011 
VISA / Mastercard / American Express accepted 


Interface any RS-232 Port with standard 20 Ma. 

Current Loop Systems. High speed optical 

isolators couple Transmit and in eth Data 

lines, Order now! Just $39.95. Optional Power 

Supply $14.95. All cash orders ppd. (IL res. Programs Eproms 

add 6 Ya % sales (ах); we accept MC VISA. FREE: Small 3.00x5.00 Size 

new illustrated catalog of RS-232 Interface 2 

and testing equipment. Phone: 815-434-0846. 1-10 $179.00 

Make checks payable to: Single Board Systems 
P.O. Box 3788 


Salem, Oregon 97302 
1500M BOYCE, OTTAWA, IL 61350 Phone (503) 581-6570 


Inquiry 34] Inquiry 45 Inquiry 323 


PROMPT DELIVERY”! 
SAME DAY SHIPPING USUAL ыы 


MC68000 & MC68020 MPU 


Y Cassette study courses 
direct from Motorola 
• MC68000 16-/32-bit MPU 
=v — Self-teaching cassetues 


Sure e udo mae 
— Everything you need to understand this 
it's is red? — Course mana and peine Beran 
insu € — Only $60 plus your local sales tax 


SAFEWARE® Insurance provides full "ОЛИ MENGE 320 Е 
replacement of hardware, media and mec spes, ial general-purpose MPU 
purchased software. As little as $35/yr. covers: — Three 90-minute aodio tapes 
e Fire • Theft е Power Surges IER, rng manual and other 
Earthquake • Water Damage » Auto Accident — Only $15 ples your-locd Bici 


| For information or immediate coverage call: Both great courses for ay $115 
{plus your local sales tax) 
| 1-800- 845-54 69 Т order: — Send your chock or money order 
| courses (гю purchase orders, please) 10 
In Obio call 1-614-262-0559 Motorola Technical Training 


Mail Drop HW-68 РО. Box 2953 
(4) мото 


SAFEWARE, The Insurance Agency Inc. MOTOROLA 


DINAM пам 
1000631 100 п 


4 
5 
e 
с 


¥20 SMhz 51000 
V30 BMhz 512.00 


64Kxa 250 ns 
з2Кха 250 ns 
32Kxg 250 ns 
18Kx8 250 ns 
27С64 BKx8 200 ns 
2764 6Kx8 250 ns 
STATIC RAM 
432561-12 32Кх8 120 ns 
62641Р-15 вКха 150 ns 


sDAYS. 7,9 гм SHIP VIA FED-EX ON ЗАТ, 
SUNDAYS А HOLIDAYS: SHIPMENT OR DELIVERY VIA US. EXPRESS MAIL 
ХАТ DELIVERY | MasteiCard VISA w UPS CASH COD 
нсшоєоон | Factory New, Prime Parts .ul oe 
eo ОНОЕЯЗ | MICROPROCESSORS UNLIMITED. INC. 
тамы ШЫ аы | 25 000 5 Poona Ave (918) 267-4961 
Fr Pime 113 28$ | BEGGS OK 74421 «айтта order 


шә әләм =ANHLS 

ho MUI Бой =y 03 бо -ь 

ле MENSAS 
&Mhz 512500 


ІВМ PC.XT, Compag Portable 6 Plus; hp Vecira 
80287-8 8Mhz 522500 


840 Kbyte MOTHERBOARD KITS: Zenith 150, 


8087 


Piran қол Аи cuim nw w^ [з= җыл pate 
wn 


Inquiry 313 Inquiry 237 


3D INTERACTIVE GRAPHICS 
CGS-3 Library for CGA Card 


2D and 3D drawing rotalion scaung real-iume ammauon 
Metge/CopylEdi images display mages in reat ime Con 
sttucUMiee/Stiore/Retnieve. images Selective screen bli 
тоге го! гп any direction. Keyboard support Read/Check 
keystrokes while program keeps sunning Sound/Musical еї. 
fects Ang much more 
Dogu BM PC Legato 005 2 X Эх Suapert 8087/80287 
UB MSABM Forma Bass. PasicatProtort/Assemeier 
ымгу , 20010 Тыш е 100 page nianual 


EGS-3 Library for EGA/Hercules Card 
Іпсішів5 all tunchons {or CGS-3 Library plus Screen page 
сотто! Programmatie color palette тепсе text 
with dowalgadable fonts гам? әли Patterns sued up 
to 64X64 color prelis Graphics screen dump 
ecg ШЫ PO upto: РВА, EG ar cpinpartible or міл Cand 
рік”! 4037 8D287 Саман: tonm 34571854 Forirar Pastas May. 


үн Адн ЁО 3 лу ж 

D 30 Tutur 9 150 page ntes $39.95 
LITE-3 Inlerpreter for EGA/Hercules Card 

nesachve Graprucs Command interpreter «nciodes all atultres 

ul EGS 3 Library Compiing/Linning nol required. Smgle-step 

арте command laches 

Bap cea O ae br AGBA EG т сосе (м Нет Lard 

Sopot 80875028; BASICA'Turbu deed и MSABM (эй абаран aoc 

PrülortrAssemtier МТЕ-2 Interpreten » 

23D Tutor o $50 page тагыш 549.95 
Both EGS-3 and LITE-3 $59.95 

$5.00 


Сит (applied toward sei 
Pease adt S3 Shi TX endemis pejse ud b 17525 ір» 


Po Box 82025 (713) 556-5747 


Houston. Texas 77282 MCIVISAUCHECK/MD 


9-Track Tape Subsystem 


Convert What You Have 
To What You Want! 


* RB232 Berle А * Cantrontcs Parallel 
* B Baud Rate * Handshake Signals 
* Lalched Outpuls * Compact J x 4X 1% 


by the the typa 


Now you can exchange data files between 


your IBM PC/XT/AT and any mainframe or 
minicomputer using IBM compatible 1600 ВРІ 
9-Track tape. Unit can also be used for disk 
backup and archival storage. Transfer rate 

is one теле per minute on PCs and 100% 


compatibles. Subsystems include 7' or 10 V" 
streaming tape drive, tape coupler card 

and DOS compatible software. 

l'rices start al $3,555. 


[JUALS ТНА, 


9015 Eton Ave., Canoga Park, CA 91304 
Telephone: (818) 882-5822 


CALL (BD5) 658-7466 or 658-7467 
For FAST Dellvery 


Inquiry 130 Inquiry 296 Inquiry 360 


CALL US FOR ALL YOUR NEEDS! 
We have 10 Million |.С.'з in stock! 


Continental U.S.A Пак Бай Inside California (800) 217-8912 & Technical Info OEM INOUIRI | 
(воо) 872-8878 (800) 223-9977 | (800) 217-8912 


| Ve = UT | AMDEK 13"Color Compos MOTOROLA 7" DIAGONAL 
спе!" әрі” pow? MONITOR | HSH авзо 
MICRO SCIENCE for Atari, Commodore & Apple Cofhputers SCREEN s 
10 Mb 1/2 HEIGHT е па mis. 529.95 


2590 [me м Сонни 4% 


26 H 32 wi | ho рі е 
HARD DISK — ПЕ 
« DRIVE $129.95 | kyl 
irc € Wine Temi E" 
. t eme о р nee poe MÀ = duas 470 омты ^. Й 2: Lr 


Audis іп:Мілі Perbhone jack preis ent 5%, 25V по BOV Р.Р 
29 ® 16% Ha 174 1850 Oley iw $a $2) Dot Maite] | HOKE Bib. For қай эмдее ITTA inp) operation. семеді 
$235.00 d 


WITH OPTIONAL INFRARED REMOTE CONTROL 


әз оо 


CONTROLLER CARD 


15 Mb System — $289.00 
30 Mb System — $419.00 Includes: 
(2) % Height drives & Controller card 


IBIVI pc/XT ` 
(Om JR.) 


with cables. -— 
WE HAVE A LIMITED STOCK OF THESE LIGUIDATIONI 569. 95 LIQUIDATION! 
BRAND NEW X HEIGHT DRIVES. WE ARE wg nt en ers pce operant effi tar жу ымаа Kyowa 
OFFERING THEM ON A ONE TIME SALE дасан niis end dot Талир cia desist heer can ыы Ge roadie: stem cl RE 
ONLY AT THESE SEVERELY LOW PRICES. COMPLETELY IBM COMPATIBLE 


TEC MODEL 1550 
PRINTER $279.00 


Centronics parallel and 
R5232 Serial ports 

-15” carriage 

-120 cpt 

‘Tractor and friction ! eed 
-Graphics 


ASTEC 65 WATT SWITCHING 


POWER SUPPLY 


Short circuli protection - Dual nolated + 12V - Bullt-[n EMI 80" - 
filter» Very compact size ‹ UL/CSAJVDE approved - 100% 4 4" - Width 
thermal cycle & burnin - High efficiency - Vaccum Impreg 4-6 ~ "riot 
nated trencformars - Canvaction cooling - Open РСВ ”L” 2.4" - Height , 
нек or boxed construction, 


OUTPUTS: MODEL No, 


Солдоюп No.1 Condilion No.2 АС9325.01 

«ЕУ ОСФЯЕСА +5V DCA S.0Alwith two + 12V outputs іп perailel) - HARD DISK DRIVES 
*12V DC 1.54 *12V DClwith two € 12V ourpute In parallel) PERFECT FoR `FLOPPY DISK DRIVES 
%12У ОСФ 2,14 ӨЗ2.БА16.0А surge) . 'MINICOMPUTERS 
-12V OCS 0.28A —12V ОСФ 0.25A POWERING: . сят, 


е EPSON QxX-10 KEPCO/TDK 


B [MOTHERBOARD WITH VIDEO SWITCHING 

|| CARD & YOUR CHOICE OF — POWER SUPPLY 

ASCII KEYBOARD (ENCLOSED) 
OR HASCII (BARE) 


$169.95 


One of the largest manufacturers in the world 
has 125 of these prestigious printers in their 
overstock. We are extremely fortunate to be 
designated as their representative to market them. 


PROGRAMMABLE SYNTHETIC 
SPEECH GENERATION BOARD 


SSB—APPLE S] 


PLUG COMPATIBLE WITH APPLE i! 
MICROCOMPUTERS, Can be вашу сот 
iroilad by BASIC. Uses TM55220 (ог: 
Low-data-rile LPC encoding, *SV & BY 

suppilet aniy - TTL, Comgatibie . 


INCLUDES: Software and Speaker 


Kodak-Teammate 
"es Drive $129.00 


Unformatted: 3.3 Mb Formatted: 2.78 
Requires 6” controller and software (both svallable) 
"Amiyn 1865 High Capecity drive : 118.00 


W8Ae 5VMISA» +120 e 
дол» 12V ds 2 ОА а Input Voll. 
age 100 to 130va-c or 200 to 260Va-c 47-440 HZ Sigla 
phase e Browhout Voltage S0va-c/180Va-c э Fused Input: 
Output protected agains short crrcut Dem 93713475704 
2%, Арм 3 0% Spec Incheded 


Fairchild CCD122 
1,728 ELEMENT * 


с=з Linear Image Sensor 
$29.95 


“The — Dasgasd (or page manning applications 
Twilight including (мөтін, [Optical Character 
Фота tecogaition and other imagine applications 


a which толыға high resolutian and high 
Ф ua 


,C-MOS 
RAM 2K EPROM 2/470 tior IPL] Clock C-MOS real- ime 
clock Intarisca Serial ang Parglie! OMA 7 channels 
Avieicupt tyes 15, Соми ве Лато 6 channets Card ыса 
$ Compahbie wih any TTL mondot Weght 10 ibs with 
enclosed heyoowd 8 154. өліп Басо keyboard 


MODEL DM8112CX 
High Quality - Solid State 


72" SANYO 


"Spy In the Sky" 


вісу. 


C'ASSIC. ТЕСНАНССҮУ CORPORATION 


IVIONITOR E 
TANDON 848-2 199.95 MONOCHROME- For use in: HG 286 SPEED m due 
REMEX FD480 59.95 | Survelitancs, Industry.broadeast, FOR IBM PC 
RICOH RP1200 (Daisy Wheel) 349.95 | Ac 117V-G0Hz-36W (ОЛА) UP TO 10 TIMES PC SPEED 
SERIAL MODEM CABLE 7.95 | Re-conditioned —Q оо 
NASHUA Diskettes (box of 10) 800 | composite бе қ 
4164—15 (min. 100 pes.) .89 | ‘signal, sync. 
TELEPHONE HEADSET 3.95 bag: — nun. a ү, 
12V ADAPTER (250mA) 250 |$49.95 ^7 LEA E E PER 
ULTRASOUND DEVICE 3.95 Display kemat 1920 characters mas, BO char, и 26 Hoes и 7 000 Сата Баайа 


Sca тушы Freuancy 
Horugsenal rng 15.78 KHE, Versi rm БО He 


10%Hx 13Wx 14D” 


Minimum Order: $25.00. Shipping & handling charges 
“ee ald e da ыды 7t d, з 90 Lope its Via UPS Ground: .5üc/Ib. U P $1 (ИД Minimum 


Charge: $4.00. We acce yt cashiers checks, MC or VISA. 
(800! 872-8878 (800) 223-9977 (213) 217-8912 No arson} check COD’s. Items reflect 5% cash or check 
discount. California residents add 61296 sales tax. We are 
not responsible for typographical errors. All merchandise 


Inquiry 361 x TS subject to prior sale.Phone orders welcome.Foreign Orders 
B 25 require special handling Prices pubject to changa without notice, 


5" MONITOR (B&W) 39.95 


Top 100 
Venture Capital 
Investment Firms 


We work with the top one hun- 
| dred venture capital investment 
firms in America. Ninety eight per- 
cent of the multi-million dollars of in- 
vestment goes into high-tech, 
manufacturing and start up com- 
panies. 

The amount can range from 
50,000 to 50 million. 


Call today for further information 
(916) 362-2731 


International Financial Co. 


President Rayford R. Roberson 
4056 Bairn Dale Way 
Sacramento, CA 95826 


Inquiry 170 


Power Contro! 
110/220 AC by your IBM-PC 


a — 
ШШ „= 


The boards allow you to Con- | 


trol/Monitor high voltage АС/ОС 
power lines with your IBM-PC/ 
XT/AT or compatible while pro- 
viding optical isolation. 


QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
216) 434.3154 TLX: 5101012726 


Inquiry 290 


WAVEFORM 
SYNTHESIZER 


г For ІВМ-РС/ХТ/АТ and 
compatibles 

е Generates user-definable signal 

* Up to 2000 points per envelope 


@ $795.00 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 | 


(216) 434-3154 TLX: 5101012726 


Inquiry 292 


Communications Board 


Inquiry 289 


Inquiry 114 


А 8. 
і 
“Бог IBM-PC/AT/XT and * М 


compatibles 
eDual RS-422/RS-485 interface 
eDifferential drivers to 4000 ft. 


Fast Delivery 
@ QUA TECH, INC. 
478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 


NT 
5X Kite... 4.75 i m 


e$ * Delaware 1-800-451-1849 
Dige -Oklahoma 1 -8008 $54. 1058 
эн Ота | 1: 1800.8 821. 6221 


LIFETIME WARRANT Y 


MODULAR 
DATA ACQUISITION 


Call For Quantity Discounts. 


• For ІВМ & Compatibles 
* Flexible and Inexpensive 
е Money Back Guarantee 
е Free Technical Support 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange SI. Aiton’ OH 44304 
(216) 434-3154 TLX: 5101012726 


Di айне ы 


OnneCLUOI" 


АША ЕШ", 
5 &10 box Quantity Discounts 


ug: E 
ОКЕ 


PXB-721 

Parallel Expansion Board 
е For IBM-PC & Compatibles 
е 72 Digital VO Lines 

e Simple Programming 

е Uses One Expansion Slot 


ғ Fast Delivery 
6195 
(Dou TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(218) 434-3154 TLX: 5101012726 


8 DISKS 


Не 105 
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inquiry 68 


PC's & PERIPHERALS 


QUANTITY BUYERS ONLY 


m" 


j 
Fe 
9 


TURBO XT CLONE 64k 
expandable to 640K, 135 watts 
P/S, keyboard FDC, 360 K disk 
drive fully burned & tested. 


$399.00 (3 Units Minimum) 


AT CLONE 10/6 MHz swit- 
chable, 80286 CPU, 1 MB 
board U.S. made, 200 watts 
P/S, AT style keyboard, burned 


& tested. This ad is for all those 


a. =i dio ЯЬ 


$999.00 2 units minimum who ever wonder 
why your company runs 
$189.00 (ay. ony a United Way campaign. 
5 85.00 (оу. ony | | | When it comes right down to it, you're probably 


the best reason your company has for getting involved 
with the United Way. 


Floppy Drive .... $ 67.00 (оу. : 
did ы ux You see, they know almost all of the money given 


Color Graphics | to the United Way goes back out into the communit 
Сад... $ 49.00 (оу. опу) | to help people. УБ y 
Printer Cable $ 3.59 (ay. only So if you, or the people you work with, should ever 
XT Hard Disk need any of our services, like day care, family counseling 


Cable Set $ 2.99 (оу. олу) or health care, we'll be right there to help. In fact, there 
20 MB Hard Disk Sub- are tens of thousands of United Way-supported programs 


System ....... 6359.00 (оу. ony | || and services in cities and towns across the country. That | 
means help is nearby wherever you are. 

All of above prices are C.O.D. cash only. And your company knows that could mean the dif- 

През endi amaiiy srt a өліге ference between keeping or losing a valuable employee. 


dhcan pont, That’s why they give. And that's why they ask 


CLONE FACTOR you to give. Because there may come a day when you 
need help yourself. 
(415) 656-5404 


(213) 477-0447 6) 
(714) 731-5727 
TWX: 5106003265 United Way 
Ad Thanks to you, it works, for ALL OF US. 
ux 


ll APublic Service of This Magazine & The Advertising Council 
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800-528-3138 Orders Only : 


S-100 DIV./696 CORP. 
14455 NORTH 79TH ST. 
SCOTTSDALE AZ 85260 


"THE PC PEOPLE" 


602-991-7870 Customer Service 


TELEX 5103806778. SOME HUNE 


" ч DIABLO 835 +++ 6 + + ++ + » 4 + + - $815 
PC COMPATIBLE SYSTEMS | DIABLO BAGE 1272252. MB 
4045 LASER Wir ыш НАМ $4798 


WE CARRY A WIDE RANGE OF DESKTOP, LAPTOP & 


CORDATA FASTDRAFT 640х480 w32 COLORS .$969 


PORTABLES DESIGNED TO RUN THE SOFTWARE THAT ACS GRAPHAX 20/20 x 2000 x 2000 RES., 32 COLORS, 
FUELS TODAY'S BUSINESS. 25 Mb, AUTOCAD COMPATIBLE .......... . $1,595 SCIENTIFIC/INDUSTRIAL PC | SCIENTIFIC/INDUSTRIAL PC BDS., | 
“BiG BLUE CLONE" % отти 
NOT JUST AN ECONOMICALLY PRICED PC - затына? TTT TULL 
WE'RE DOWN IN THE DIAT ON PRICE! LET'S MUD DMP 4142......... м Фе... а 2. $2,449 | 
WRESTLE A DEAL FOR YOU ON A B.B.C. THAT'S DMP 5152............... MES e $3,599 AID 64-100 ...... VOW te de ЖОЙ) АЙ «$315 
"ЕСС"" APPROVED & ONE YR. LIMITED WARRANTY. ӨМР'\'56 2...2 уса». ae TED ... $4,309 А/О 6АРС..,.............................. 9306 
DMP 29 ........... aint e EQ AREA. ..$1, DJA 64-100................................ $236 
BASIC B.B.C. mo МАНЫ Аы: -- DAS PC аот рав 
256-640K, TURBO V20, 8 SLOTS 360k FLOPPY, 150 W eee SNL 
P/S, SLIDE CASE, SPKR, 8 SLOTS........,... $449 TRUE ep Ore SCIENTIFIC SOLUTIONS (TECMAR) 


CALL OUR SALES PROFESSIONALS 
FOR ADDITIONAL OPTIONS 


BHEAK THE SPEED LIMIT 
€ 10 or 12 MHz with 
-288 


ЕТ. 
Phone 9100) acs i 
- ACS ET-286 10 MHz, 1-4МЬ, 
j| CLK-CAL, 2P & 38 PORTS, 

0) CABINET, 200W PIS, К 

15 BOARD B SLOTS “FCC” 
100% AT COMPATIBLE 
BIOS, 4 XENIX READY. 


ALL CABLES SOLD AT DEEP DISCOUNT 
54 CIRCUIT SURGE SUPPRESSOR... .,.......$18 
510 6 CIRCUIT SURGE SUPPRESSOR ......... $29 


IEEE 488 ................. — T"TT— b. ee 


S-100 | |. 8$400BOARDS  — 


ONE STOP SHOPPING FOR ALL OF YOUR INTEGRA- 
TION AND POST SALE SUPPORT NEEDS. WE HANDLE: 
CCS, COMPUPRO, DUAL, I.C.M., ILLUMIN. TECH., 

LOMAS, TELETEK, MULLEN, РЕТ, INDUST. COMP. 
cane. TARBELL, ETC. THIS MONTH'S SPECIALS 


ICM CPS-16/256K-8 MHz ..,....... RNC $495 


K 
COMPUPRO DISK DRIVE BRACKETS .... 


ЄЕ cordata MODEM PROTECTION - DISK STORAGE... $80 HARD DISK & TAPE DRIVES 
РС-400 512K, 2 FLPYS, 14" 640x400, 512K ..... $979 ©1000 POW 1000W UPS. ( wis PC-INSIDER, PC-OUTSIOER & AT-INSIDER HARD DISKS 
20Mb HARD DISK SYSTEM ................ 1,389 Iba o e та WAVE ....... = Kon FOR IBM AND COMPATIBLES SET-UP TO BOOT FROM 
ATD-8-Q BMHz B0256, 640K, S, P, 12 FLPY .. 51,549 база НАҢО DISK WITH ALL NECESSARY HARDWARE AND 
ATP-8-Q PORTABLE . ааа еа ажа еа же NN Om) PC-STYLE CABINET FOR EXTERNAL DRIVES. 
4» SPERRY 20Mb PC-INSIDER ...............9399 
BC-425 WATT S.PS. 30 MIN. .................$419 38 Mb PC-INSIDER ST-238 ..................$498 


PC/IT 8MHz 80286 EXPANDED wit MbRAM, 1.2 Mb FLPY 
& 85 Mb HARD DISK DRIVES, 8 SLOTS, MS-DOS ^ Фи. 


BC-675 WATT S.PS. 70 MIN. .. .............. $825 
ВС-1000 WATT W/SELF CONTAINED ВАТТ 40 MIN.$939 
SAFE (SAFT) SPS1000 WATT SINE WAVE . $5609 


4... 


" һ 5 * 
ALLOY FT-60 60МЬ a 1.8Mb/Min, For PC Сотра!. $699 


МЕНОЛТ Basic SYSTEM. ore. PAS IRWIN 20 М TAPE 1:2 D pe nes ght 

IRWIN 20 Mb ТАРЕ.................... .. $469 

MICRO/IT BASIC 5Ү5ТЕМ...,.............. $1,749 MONITORS & TERMINALS та NA E fr us uo ТАРЕ "SHE 

1086-50 1 Mb RAM, 50 Mb Н.0.ТАРЕ$10,695 NEC MULTISYNC .... ....... ENS om CALL 

FZGDEU ORE Бато ec | 
2086-2 2 Mb RAM, 80 Mb H.D. & TAPE...... $14,395 — ZENITH ZVM-1240 (IBM) FLAT SCREEN . . ..... 3149 BARE WINCHESTER DRIVES 

WYSE PRINCETON. GRAPHICS AL ALL MODELS ....... 2496 SEAGATE 87-225...,.............. $309 

б боз сЕ SEAGATE 57-4051 51 Mb, "AümSEC, ЕН 5'A" ...$775 

WYPC-288 40 Mb H.D., 10 MHz 80286....... $2,849 e TATUNG QUANTUM Q540 43 Mb, 45mSEC, ЁН БИ"... $798 


WYPC-286 10 MHz 80286, 40K, S, P. CLOCK .$1,875 


CALL FOR DEALER PRICING, INTEGRATION, 
AND/OR CONSULTATION. 


(ompuPre ABAD HUB .................. $265 


EARTH NET/PC ARCNET % CARD .$295 


ONE YEAR WARRANTY - 30 DAY SWAP-OUT 
CM-1360 640x200 RGB, 13" G/A SWITCH. .. ..$339 
CM-1380F EGA 640x350 RES 13" G/A SWITCH .$450 
TEGA-22 256K EGA ‘2 AM W/HGC, CGA, Ж 5245 
1222А 12" GRN. OR A ..» $108 
1422A DUAL FREO. TEUSWIVEL, “ме 'GA...... $139 


& LINK 


PC-TERM EMUL WY-50, TVI 925, ІВМ-АТ KB, 
FOR MULTI-USER PC-SLAVE BOARDS ,.......9425 


MAXTOR XT-1140 140 Mb, 30mSEC, FH 54”. .63,289 
MAXTOR ХТ-2190 190 Mb, 30mSEC, FH 5a" $3,895 


FLOPPY DISK DRIVES 


MITSUBISHI 2894 FH 8" . $485 2895 HH 8" . 
MITSUBISHI МҒ-507 48TPI .$85 мй 98ТР! -$128 
TEAC FD55BV 48TPI 


+ юз 8 A Rod. Wo o в 4 4o P$ # а ш ж у б + or 


PC-SLAVE/16 1 MB, 8 MHz, V20 ...$855 TANOON TM 50 48TPI .......... 
RTNX MSDOS 21 ............... $45 TARIME eua oo 
ATNX MSDOS $1 ............... $219 E WYSE 50 .....................$399 |222 O SOFTWARE O O 
LAN-PC ARCNET FOR PC's. queo ott t WYSEGD | 8 се салала, ЖИН 
ACTIVE НИВ..... кыд, g19 - LIBERTY FREEDOM ONE ................. ..$395 WE SELL ALL WELL KNOWN BRANDS. 
-— HUB ҮА: ОАА Ал PRINTERS OPENED SOFTWARE IS NOT ETURA BLE 
aa tt 7 
NNOVELL NT & BUFFERS NEWSTAR NEWWORD 2 .................. 13 
NEWSTAR NEWWORD 3 SPELL CHECKER, INDEXING, 
ADVANCED NETWARE STARTER KITS, brother CONTENT TABLES, MACRO'S, SHORTHAND KEY- 
SERVERS, AND SOFTWARE .............,.. CALL i BOARD, MULTETASKING WORDSTAR COMPAT. $225 
M-1109 100-25 CPS P 8 S, TRACTOR ,......... $199 " IT ...$95 
М-1509 180/45 CPS P А S WITRAC ...,..... . CALL MICROSOFT — ASHTONTATE.  ...,...... -38% 
PC/XT/AT BOARDS М-1409 AS ABOVE 110 COL, PARA... ........ CALL MICROPRO — MULTIMATE — PF.S. ...,..... -41% 
M-1709 240/50 CPS "PAPER PARK" FX-286 А IBM BORLAND INT'L TURBO PASCAL, ETC. ....,, ~41% 


MOST OTHER PC PROGRAMS ө.ж. ж.а» * Rak ke мыт 41% 


STE RIO GRANDE 128K-15 Mb, P&S .$195 PROPRINTER COMPAT AUTO SHEET LOAD ...CALL 
CHAUFFER RUNS RGB IN MONOS189 НА-35 36CPS DAISY, WIDE CARR. ............ $729 
ATTA-BYTE 0-384K FOR АТАТ... $159 НН-2020СР5......... M EU ЖИЕ | |. MODEMS  J | 
TECMAR MAESTRO 0-25 Mb, SP . .$295 = 
CAPTAIN OK, S, P, CLK ..... ....$155 CITIZEN 
EXPANSION CHASSIS ......... $639 ган & 
HERR CC ‘ta aa 475 — PROMODEM 1200 $249 PROMODEM 2400 ..CALL 
AST B PACK PLUS . њут = eee 20 o4 Ro» * mW ow 3À ‹ $ tt trn: 9) f t4 PROMODEM 1 00G $179 24 0 335 
6 PACK PREMIUM ............. 6339 120D ... $185 PREMIERE 35 ..... 3459 PROBODEM ers WMIRBOR dece — 
RAMPAGEMT ............. pe $429 CORDATA LP-300 (АБЕН .................. CTS 2424 ADH ASYNCH/SYNCH. HAYES 
ADVANTAGE .................... $35 HANZON BUFFER 64K-256K S-S, S-P, P-S, Р.Р pt SCRIPREIRI с PMID BAUD 
3G-PAK EGA CARO, 256K, 5, Р CLK $359 STAR MICRONICS 56-15.................... $369 een nnno 5209 
TOSHIBA P321 PARA. & SERIAL ............. $509 Multi Tc 
PCMB-1120 ABOVE TOSHIBA РЫШ... ....................... TEBA 
BOARD PS/PC 256K ................ $319 TOSHIBA PRINTERS .. p p CALL MT224EH MNP ERROR CORREGC. ........... $489 
DON МЕЖЕ МЕН POS CK MOUNT WIEDC ....... i. S465 
PER ess 5. URIER 2400 ......... . -CA 
MACROTECH MSH-AT 0-3 Mb НАМ FOR IBM-AT e 8 & ХЕКОХ / Diablo U.S. ROBOTICS AUTO DIAL 212A ü 
10, & 12 MHz. NO WAIT STATES ..,..... $185 - $625 DIABLO D25 .................. 44.» =з 9475 WI/TELPAC-MS-DOS ............. ж ...$285 


95 MC & Visa 968 СОП в 
Tax AZ RES ONLY add 
зонт ic change 


& AM E кит 
гитти $4 list Sites 


qualified fios 
і Shupping m 


ish menari oniy PO s [ron 
ЗЕ." APO ғ, 
wv credit towards ине 


All merchandise new Advertised prices are ¢ 
| with Cashiers Check MO, Bank Wie 
скі! { 


(. 99, $5 nwn fei IC cente 
б 5% sales jas All returns s 


ҰТО notice 


resto тиисһазсе Al nraces А avadlahility 


ч ito 2t] 


Inquiry 311 for End-Users. Inquiry 312 for DEALERS ONLY. DECEMBER 1986 * BYTE 415 


| ENCLOSURE PRODUCTS 


* Tape and Hard Disk Drives 
Enclosures for all Major Micros. 

e Single Board Computer Packages 

* Custom Design Available 

* Class 'B' Certification Support 
Can Be Provided 

* Call For Pricing and Catalog 


Microware Inc. 


41711 Joy Road * Canton, MI 48187 
(313) 459-3557 


Inquiry 233 


8051 
PASCAL 


MS-DOS Cross Compiler 
Generates ROMable HEX files 
Separate Compilation 
Includes Linker 

Two Memory Models 

On Chip RAM 


External RAM 


Access to BITs, PORTs, SFRs 
Interrupt Routines 
Compact Run Time Package 
Source Included 
Assembler Compatible 
Only $395 Complete 

SCIENTIFIC ENGINEERING LABORATORIES 


104 Charles Street, Suite 143 
Boston, МА 02114 Ты! 617 262 3903 


Inquiry 317 


DATA ACQUISITION TO GO 
INTERFACE FOR ANY COMPUTER 


FREE IBM SOFTWARE 


Connects via RS-232. Fully IBM com- 
patible. Built-in BASIC. Stand alone 


capability. Expandable. Battery 
Option. Basic system: 16 ch. 12 bit 
A/D, 2 ch. D/A, 32 bit Digital I/O. 
Expansion boards available. Diract 
Bus units for many computers. 

(201) 299-1615 


PO. Box 246, Morris Plains, NJ 07950 


ELEXOR 


Inquiry 124 


RS232C ІВМ PC Compatible 


| Paper Tape Transmitter/Model 612 
| Stops ond starts on character at all speeds, 


uses manual control or X-on, X-off 90-260 
volt, 50-60 Hz power. 50-9600 baud, up 1o 150 
char/sec synchronous or asynchronous; 
gated internaj or external clock, RS 232C, 


| current loop or paralie! output, reads 5-8 (evel 


tape, 7-11 fremes per character, even or odd 
parity, Desk top or rack mount. 


Addmaster Corporation, 2000 S. Myrtle 
Ave., Monrovis, СА 91018, (818) 358-2395, 
Telex 674770 Addmaster SGAB 


Inquiry 5 


Ы vgn eliminates repetitive 
isk accesses 
» Use up to 15 Mb of extended/ 
expanded or 500 Kb of standard memory 


DISKETTE ACCELERATOR 
SCREEN ACCELERATOR 
FAST — FRIENDLY — SAFE 
VCACHE 
GOLDEN BOW SYSTEMS 


SRE = 
Add $3 for — 2 2870 тип мада 
le реле бап Diego, CA 92103 


Ee [dera 619/298-9349 


Inquiry 150 


Set up a complete 
graphics workstation 
on your PC for 
under $100! 


MicroPlot's enhanced PC-PLOT-II graphics 
emulator software package enables IBM PC 
and compatibles 10 appear to a mainframe 
as а DEC VT-100/VT-52, a Retragraphics 
VT-B40, a Tektronix 4010/4014 or a 

partial Tektronix 4027. Over 12,000 copies 
are currently in use world-wide at major 
corporations, educalional facilities, research 
labs and independent consulting firms. 


For more information call toll free 


1-800-654-1217 


MicroPlot 


659-H Park Meadow Aoad 
Westerville, Оһ 43081 614/882-4766 


inquiry 418 


"T THEOBTION 
оғ YOUR 


A COLOR; PRINTER (СЕТТЕ 
e I e " 
. T Ка! чей 


"2 


М PERSONAL COMPUTER 


PC-XTRÀ 
e DIRECT EXT EHBION OF 
IBM PC BUS 
€ NO SOPTWARE CHANGES 
e NO HARDWARE MOOIFICATION 
© STYLING CONSISTENT WITH IB 


Add АЛ thoes specia! options that you ve bean 
wanting withaul worrying about lilong your 
plugin end bach рала! space 


DEALER INQ ITED. 


$549 00° coa SANTA ANA 
"CALIFORNIA RESIDENTS ADD 8% SALES ТАУ 


P C HORIZONS, INC. 
1701 E. Edinger, Ste. Аб, Santa Ana, CA 82708 
(714) 953-5296 


Inquiry 257 


Works with any standard Centronics parallel 
Interface • Reset button е Multipíe copy 
repeat function • Auto diagnostics е Sell-test 


Order by Check/MO or VISA/MC/AX 
Call Toll Free 
Coe ee eee rete) СА: 800-624-5628 


330 Central Avenue ғ Fillmore, CA 93015 


Inquiry 420 


LOW COST UNIVERSAL 
PROGRAMMER KITS 


AND INTEL MICRGCOMPUTERS 
KITS FROM $125 ASSEMBLED $795 
DRIVER $35 SHIPPING $4 
VISA & MASTER CARD ACCEPTED 
B&C MICROSYSTEMS 


6322 MOJAVE DR. San Jose СА 95120 
Phone (408) 9397-7689 Terex 4995363 


ITSAFACT! 
SOME PC USERS 


ARE SNOBS! 


OVER 600 PIECES OF 


IBM-PC COMPATIBLE 


SOFTWARE JUST 


$6.00 A DISK! 


OVER 500 DISKS FULL 


OF PUBLIC DOMAIN AND 


USER SUPPORTED PROGRAMS 


ome PC users аге anobs! 
In ihis day of Young Upwardly Mobile Pro- 
saionals, зоте people won'l even try our 
eat software because of the status stigmaa 
tached to it. Why, you ask? Because of 
те of the same status symbols that make 
тте paopla want 10 drive BMW's and wear 
inuinae ROLEX watches. “After ай,” they 
ason, “whet if soma one from the office 
ну me using а $6.00 software program 
stead of the Jetes! version of Star-Word-D- 
iriect-Plus? | might foose my keys fo the 
ecutive wash roam or something.” 
We're sorry H you have falien into this sta- 
а trap. The truth is cur modestty priced 
ІНуғаге is some of the best and most sophis- 
rated you can buy anywhere at any price. 
ould it make you leaf better i! we increased 
ir prices 50 limes and added a fancy copy 
ofection scheme? 
Think big! Dare 1o be differenti? Why not 
st 1611 tna other YUPPIE'S at ihe offica that 
u'ra buying an ounce of gold with the dif- 
гапсе youre saving. You may start а new 
snd, and may even corner the gold market 
the same time! 
Still! not convinced? Wall, hara is just a 
mpie ol aur aver growing library by cate- 
гу: 

APPLICATIONS 
ENEALOQY ON DISPLAY (490) 
НЕА ООУ - FT (4240) From Pine Cone software. 
BELMAKER (2148) Our favorite Inbal fila arid 
ikar. Мели drivan. 
MILY HISTORY (8361) Family history, ancestor 
d decondant charts. Sampla programa. 
IAM LETTERS (4399) LOTS of samples of the 
н! commonly used busness letters, Modify! 
;-BPRINKT (4507) Oslaind instruction on how to 
uble your camputer's speed for less than $50.00. 
IDOS-CPM/80 INTERFACE (i581) СРМ lovars! 
is program allows you to transfer information 
tween and smulaia CPM and MSDOS. 
МЕ GRAM/BREAK DOWN/FOREWARD (#477) 
scover ihe words inherent in your phone number, 
gres! anagrams. 
Е WORD DIGITIZED (4484, 495, 495) А cario- 
iphar's draam. Locate and display over 100,000 
ions. 
JLETTERS (#300) Most cormmonty used form lat- 
5, aod businims applications al your fingertips. 


COMMUNICATIONS 
SODEM (#310) Without a doubli ihe fasiest and 
st communications software you can tuy at any 


ce. 

Alsen (#16) The classic “Freeware” cornmunica- 
1 program. 

€ (i212) Become a SYSOP and start a bulletin 


ты МЕТ (#333) Bulletin Bosrd System. Parhaps 
agsigat то run. 

OCOMM (4499) Communication soitware ihai 
kes a hackers dream coma true. 


LONE STAR SOFTWARE, INC. 2100 Hwy. 360, Suite 1204, Grand Prairie, Texas 75050, (214) 647-1010 


No COD's or Purchase Orders TOTAL # x $6 = 
U.S. Funds Only _ 1. 
Foreign Orders add $5.00 теше e e & programs) € 2 
to all Shipping/Handling | == 
We Warranty Al! Disks Against Defects OTHER а-ы — 
in Duplication 4. кенен 
SUBTOTAL 
HIP TO: MP 
TEXAS RESIDENTS ADD 6%% TAX 8 
SHIPPING АМО HANDLING eS ee 
{1 @ $1.00 and 50€ tor each additional disk} 
НАЯВЕ MY: B. — —— 
| MASTERCARD (0 VISA PLEASE ENCLOSE CHECK WITH ORDER 9. = - 
ARD NO. 0---- ---- 
XPIRATION DATE M 
IGNATURE 619B6 Lone Star Software, inc. M V ——— 


DATABASE 
VCA dBASE (#493) Keep track of (hose favorite VCRA 
tapes ihat you never can seem to find when you want 
tham. 


DATABASE PROGRAMS 
PC-FILE (45) Parhaps the granddaddy of user sup- 
ported database programs from Jim Button. 
NEWBASE (#236} Menu driven database for the 
beginner 
PC-DBMS (#383) A relational database manage- 
ment system ihat provides on-line help and screen 
editing tunctions. 

CREATOR (#339) Create, repori and son makes this 
a super database management system. 

MAIL MASTER (#481) Easily sort. index, and list 
your multiple mailing data bases. 


EDUCATION 
EQUATOR (8249) A teaching tool for math, sclence 
and finance. 
PC-TUTORIAL (#403) A first Course in computer 
usage covering various aspects of MS-DOS. Good! 
PC-PROFESSOR (4105) Learn Basic the easy way. 
Опа of the bes! tutorials on BASIC. 
PC-DOS HELP (4254) Type "help" for the DOS 
command you forgot. 
PC PROMPT (4558) Fascinating on line memory 
resident OOS heiper that also supports BASICA, 
EDLIN, DEBUG, and TURBO PASCAL. 
PC-SPRINT (4507) Tutorial on how to triple your 
PC's speed. 


FINANCIAL 
PC-CHECK MANAGER (#275) Keeps multipla 
chackbooks in balznca. 
ТАХ FILE DOS (#295) Tax record keeping system 
that saves you money on April 15. 
PORTSWORTH PACKAGE (0101) Evaiuates your 
ever-changing stock portfolios. 
PC-GENMERAL LEDGER (4237) An axcaptional 
accounting system. Used by soma CPA'z. 
LOAN AMORTIZATION (8398) For oulpul 10 screen 
or printer. Lots of on-line help. 
MR. BILL (4489, 470) Prepara invoices, client report, 
audit trail, eic. 
ANALYTIC CALC (4430-432) 3 disk set. Complete 
spreadsheet, database, graphics. word processor 
- fassal! 
PC ACCOUNTING SYSTEM (#559, 560) General 
purpose lodger system that includes payroll, depre- 
cialion, accounts racaivable/payabte, inventory, 
processing 1099's and в good genera! tedger. 
PC-PAYROLL ($565) Handie al! payrol! problems 
with this complele menu-driven payroll system. 
Includes taxe, reports, forms, atc. 
SALESEYE (4501, 502) Never let another prospect 
or lead gel away! Printa memos and letters as weil. 


GAMES 
TOP GAMES (8274) The most requested arcade 


type games. 

ARCADE GAMES (4293) Another goodie bag of top 
arcade games. 

PC JR GAMES (#354) Games that will work only on 
PC JR. Combat, Dungeons and Dragons, Global 
Thermonucteer War. 


MISC GAMES (#390) Good selaction of educational, 
adventure, and arcade games. 

PINBALL RALLY (#557) You asked for itl Here are 
three pinball games that vary in complexity, PIN- 
BALL, RAIN, TWILZON2. 

DAD (#567) Dungeons and Dragons, thia uses text 
characters instead of graphics. 

REFLEX POINT (8487) Sell styled ection game sim- 
ilar to ROBOTECH cartoon series. 


GRAPHICS 
PC-KEY DRAW (4344-345) A small CAD system. 
Lois of demonstration fitas. 
PC-PICTURE GRAPHICS (8136) Drawing package 
allows you to zoom, color, and store piciures. 
PC-GRAPH (#418) Allows user to create graphics 
from PC—File repon tilos. 
PRESENT (#471) Professional stide shows are a 
snap with the edvanced graphic features of this pro- 
gram. inciudes a screan "capture". 


LANGUAGE 
CHASM (#10) Cheap assembler with tutorial. 
XLISP (#148) Lisp language interpreter. 
PROLOG & UNIFORTH (8417) Complete with editor 
and documentation. 
ESIE (#398) Build and generata an expart system in 
8 flash. 
Р-ВАБІС (#381) BASICA work-a-tike for clones, etc. 
TINY PASCAL COMPILER BUILDER (#540) Learn 
to create your own Pascal Compiler and language 
compiler/savings and investment portfolio. User 
friendlyl 
SCREENCODE (#503) Build your screen applica- 
tions and watch SCREENCODE generate ће coda 
for DBASE 11 and Iit, BASIC, and more. 
VISIBLE PASCAL COMPILER (i510) Watch your 
program step through its routines as you leam to 
program it in PASCAL 
EXTENDED BATCH LANGUAGE (#124) Makes the 
PC do menial tasks you naver thought possible. 


MATH AND STATISTICS 
EPISTAT (#86) Statistical analysis of small to 
medium-signed data samples. 

STAT-TOOLS (4509) (1 of 2) Do singie size experi» 
ments, studentized ranges, calculate the siza of spe- 
cilic sampie sizes. 

STAT-TOOLS (#509) (2 of 2) Do calculations that 
require the entry of original observations, exact ran- 
domization testa, mean squares, efc. 


MUSIC 
PC-MUSICIAN (8127) Compose musi: on your PC, 
save and різу again. 
PIANO МАН (#279) Play your keyboard like a piano. 


PRINTER UTILITIES 
SIDEWAYS (8265, 411) Prints text sideways on an 
Epson printer. 

SETPRTR (#79) Sets up Epson printer from а manu. 
PRINTER UTILITIES (#411) Smorgasboard of utili- 
tias and tootg. 

EPSON PRINTER UTILITIES (64326) Spool, sel up 
routines all designed tor Epson codes. 

BANNER (#386) Make long banners wilh large tet- 
ters. includes MS-FORTRAN source codes. 
WSMMXSO (4526) Allows Word Ster 10 print more 
ways than you imagined on en Epson/Compatible 


ORDER FORM 


ENTER DISK NUMBERS DESIRED: 


printer. Useful for mathematical and aclantific 
notalion 


SPREADSHEET TEMPLATES 
PC-CALC (#199) Fabulous 123 work-a-!ike from the 
author ot PC-Filp. 

LOTUS 1-2-3 TEMPLATES AND MACROS (i406, 
414) Why spend hours writing your macros when 
these are сезду made? Modity tham yoursel, 


TEXT PROCESSING TOOLS 
WORDSTAR AIDS (4375) Collection of the mosi 
useful utilities for Iho Wordster user. 

PC OUTLINE (#414) Create and collapse and out- 
ling. Greal for plans. essays, alc 

PC-STYLE (9505) Better ihan your high school Eng- 
fish teacher! Analyzes your writing ability. 
POLYGLOT à LETTERFALL (#542) Two әйисе- 
tional programs to maich seniences, words, and 
definitions, 088%. Typing Lutor із great! 

SIDE WRITER (523) Prini your text files sidaways. 
Allows ihe 132 column barrier to be broken Great 
for large spread sheets. 


UTILITIES 
GINACO (#66) Polished routines written in basic for 
any beginner or expert. Wa love П! 
ULTRA-UTILITIES (#133, 245) Recover lost files, 
modity sectors, etc. Like Nortons. 
SYSMENL (8250) Өша a menu driven menu sys- 
lem, Excollent tor hard disks. 
PC-DESKMATES (#405) Batter than Sidekick and 
ali of the rest of ihe memory resident дезкіор 
utilities. 
ALIGN (#217) Disk Alignment toal. 
TOP UTILITIES (#273) All of the тоё requestad 
utilities on ane disk. 
NUMZAP (4254) Ramoves lina numbars from BASIC 


programs. 
UNPROTECT (i414) Various routings to disconnect 
protection schemes. 

PATCHES (8378) Make back up copies of some ol 
the most popular commercia! programs with this 
collection. 

DOSMATIC (#488) Fabulous tesk-switching and 
menuing utility Ihat allows several. 

PC-TOOLS (#536) Lots of uselul utilities with both 
EXE and "C" source coda. BROWSE, DUMP, 
MERGE, WORD COUNT, ROFF, GREP. eic. 
DBS-KAT (#537) Diskette cataloging system for 
archival purposas. Dalabase can hold up to 9,998 
disketios and 18,000,000 files. 

STILL RIVER SHELL (#481) An anhancemani al Ihe 
PC-DOS working environment. Faster and uses Key 
Commands. 

PC-PROMPT (i558) The on-lina mode makes this 
memory resident ошу tops. Great for beginners 
and edvanced users alike. 


WORD PROCESSING 
PC-WRITE (#78) Our most popular full isatured 
word processor ihat ia actually faster Ihan Wordstar. 
DICTIONARY (8378) Dictionary type spelling 
checker. 

РС TYPE (#455) Jim Butlon's contribution to a full 
fledged word processor. 

NEW YORK WORD (#528, 529) Poweriu! word pre- 
cessor thet creates кеузісоке macros, split screen 
editing, mail marge and more. Walch oul Micro-Soft! 


Inquiry 195 
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Forget Drive Table Limits! 


* Use any Compatible Drive on 
the AT Controller 


«For DOS, UNIX, ХЕМІХ... 


* Plug-in Installation 


* Includes set-up and low-level 
format 


DUB-14 
GOLDEN BOW SYSTEMS 


$95 yir 
E T Fifth & 
фера — adi Suite 201 


California orders San Diego, СА 92103 
add 6% 


619/298-9349 


Inquiry [49 


SIMULATORS - CROSS ASSEMBLERS - 
PROGRAMMERS - SIMS1 and SIM4B Soft- 
ware Simutators run an IBM-PC, CP/M-80, 
MS-DOS. Designed for validation & debug- 
ging application software. Simulation 
includes all on chip functions plus expan- 
sion chips. $250, one year FREE updates. 
Formats: PC-DOS 2.« DSDD, CP/M-80 8" 
5550, many 5'4" formats. Cross Assemblers 
and EPROM pgmris also available. Logical 
Systems Corp. 6184 Teall Station, Syr., МҮ 
13217. (315) 478-0722. 


[оака! Systems 


Inquiry 191 


Motion Control & 
Data Acquisition 


ur IBM PC or Apple ll 
nd all compatibles 


Smart 2 Axis Motion Controller: For man 

lypas of molors & encoders. New I.C. (from H 

allows changes & ек < on the fly. Optically 

lsolated. W/SO 

Four Axis Stepper Driver. With SOFTWARE А 

molor lor instant automation. $95. 

Fast A/D Board: With pr rammed gain, 650 KHz, 

4 inputs, $220. Complete а hardware & SOFT- 
WARE E $500. Also: 12 Bit A/D, Relay Driver, Real 

Tine Clock. Circuit developers Project Book $25. 


How do Jg doit? Use our Local Applications 
Bus, LAB 40. One host adapter ($150) supports 
up to 8 boards, like those above, on a 50 fi. 
ribbon cable. 

Please call (415) 755-1978 for free literature. 


i ÀÀ 
SAN X 


 ontinuum 


75 @ourhgate Аче, синаб 
Daly City. СА 94015 


(415) 755-1978 


KEYBOARD PROTECTOR 
Remains іп place during keyboard use. Prevents 
damage from liquid spills, dust, ashes, eic. Fits 
like a second skin, excellent feel. Avallable for: 
IBM-PC, AT, Apple fall), Compaq, Model 100, 
МЕС 8201, Cé4, Zenith 150, DEC, Kaypro, 
KB5151, AT&T 6300, WYSE 50 and many 
others, Send $29.95, check, M.O., Visa & MC 
Include exp. date, Specify computer type. Dealer 
inquiries Invited. Free brochure avait. 

Merritt Computer Products, Inc. 
2925 LBJ Fwy, “180 / Dallas, Texas 75234 
(214) 339-0753 


Inquiry 218 


VT100 VT220 
TEK 4010/14 


Emulation from $89 


GMS « emulators turn your РС” Into full-featured 
DEC Color terminals 


True 132 columns. УТ100 line graphics 
Softkeys, DOS kay 
ASCII and binary flle ransior KERMIT 
38400 Baud, ANSI Cofar 
Fast, Compact (less than 706), Efficient 
OPTIONAL 4010/14 GRAPHICS 
CGA, EGA, Hare 8300, 3270 support 
Coming soon: TCAP support, РС4105 
ісіп thousands who һауа discovered GMS's 


4 year record of 
quality emulation &oftware and support. 


General Micro Systems 
PO Box 5330 
Minneapolis, MN 55343-1553 USA 
(612) 944-0593 
Сай for Free Information Package 


"Мас rung on XT, AT, 3270 РС, p and eompalities 
DEC ls а trademark of биш Enquiemant Com. 


Inquiry 141 


A professional package ЧАШ you to 
design, edit, print piar electronic 
schematics, Supports "А "E" size | 


sheets, over 2000 Unique Library Parts, | 
Auto Panning, Fart Rotation, 5 Zoom | 
Levels, Rubberbanding, Powerful Macros, 
Hi-Res Color & Monochrome Graphics, 
Much More! $495 Includes Everything. 


Call or Write for Free Demo Disk. 


OrCAD Systems Corporation aii 
1049 S.W. Baseline St. Suite 500 
Hillsboro, OR 97123 
(503) 640-5007 


CHANGING SYSTEMS? 
What Happens to Your Data? 
Does JUST Media Conversion 


Solve Incompatibilities? 


WHAT IF... 
everything is changing, including your software, 
hardware, operating systems and media? What 
happens to your spreadsheet data and formulas, 
database structures and/or word processing 
documents and codes? 

What do you do, and what is the cost? 


We Make Incompatible Data Compatibial 
The source can be mainframes, minis, micros, 
dedicated word processors or typesetters. 
ADAPSO member. 


CompuData Transiators, Inc. 213-462-6222 
6565 Sunset BL #301 Hollywood, СА 90028 


Inquiry 79 


INI-10/AT 


PC-AT EXPANSION CHASSIS 
е Full 16-bit PC-AT bus 


« 10 slots 


Ф 250W power supply 
а Two fans 
e Direct extension of PC-AT bus 


ә No software s needed 
. А Sa, attractive 
Dealer Inquires invited. 
List Price $1,400.00 
INI Computer Products 
6915 Hightech Drive 
Midvale, UT 84047 


(801 561-1100 
Mark Jenkins 


Inquiry 167 


| not only а 
printer buffer | 


кишик | 
=ч 

DCR THIS ІЗ THE MOST ЮРНОТЮОАТЯВ 
PRINTER BUFFER - MULTIPLEXOR - SWITCH 


WITH TWO SEPARATE INPUTS [SERIAL AMD PARALLEL] AND 
TWO SEPARATE OUTPUTS [SERIAL AND PARALLEL САН ВИ 
USED LIKE STANDARD BUFFER. | WITH АНТ IMF 

OUTPUT GUT АМО YOU CAM COMNECT 1 COMPUTERS TO | 
PRINTER, OR : COMPUTER TO 7 PRINTERS OR 7 COMPUTERS 
AND 2 PRINTERS ARD MORE = | COMPUTRR TO з PRINTERS 
OR 3 COM TO 1 FAINT 

NION CAPACITY - ы KS TO 1а KB AMD - H0 KB TO › MB 
MODELS AMD B} PAUSE СОРУ AWD RESET FUNCTIONS 
SERIAL PORTS WITH ? OR & BITS WORD LENOTH, t OR 3 ТОР 
BIT, PARITY, XOMIXOPP, OTR. RTE 


DOB-A-5«K 9 195 р08-8-мәк 9 255 Ы 
|4 Power cuppty and роне! cubiss ste sattuded 


ALSO, Wü HAVE THE MOTT COMPLETE DATA CONVERTER 
UNIT VERTE Rí133 SERIAL кз ALLEL 
OR VICE VERSA, IUST BY MOVING JUMPERS BAUD RATE AHD 
ә ea PULLY PROGRAMABLE PROM wo TO 10100 BAUTM 

: DTR, ATE, ХОНХОР, PARITY, ata 


реу t 80 ЫЛ T 
(**] Power woppiz und caos MOT included 


serial<>parallel 
DCU  bi-directional converter 


INTECTRA [nr.-Dept ti? 


тз TinuIM AL BLVD 
MOUNT. VIEW-CÀ -q24045 


HUNTING FOR A GREAT DEAL? 


HARD DISK DRIVE CARDS 
Logic Array MegaCard! 


* Hard disk drive on a plug-in card gives 
PC or compatible the storage capacity of 
an XT 

* Uses NEC technology for high reliability 

* Fast, easy installation 

* two year guarantee— parts and labor 


2|-Megabyte. iiio zoo iure eres $499 
30-Megabyte ........... CALL FOR PRICE 
HARD DISK DRIVE KITS 


(lalf height, boots from hard disk— 
includes controller, cables, manual) 
20-МерарБуїе.................... $415 
40-Мераһу!е.................... $599 
(with Disk Manager software) 

On Track Disk Manager Software 


sold separately ................. $65 
FLOPPY DISK DRIVES 
SOUR аа оа та T n $89 
1.2 Megabyte, AT-Compatible........ $129 


1.2 Megabyte, PC-compatible 
(enables your PC or XT to read and write 


| AT-formatted diskettes) 


Шеке Wm 
EGA SOFTWARE 
| REGEGA Paint .................... $49 


was $299—clearance price NOW ... .$129 


ША Л 


SALES 


a 
..., 
... 
КЫГЫН 
* 
„* 


~ DISK DRIVE 
CONTROLLERS 


From National Computer Ltd., Japan's 

premier maker of controllers 

* These compact AT-compatible controller 
cards are among the smallest available. 

* Co-resident, IBM-COMPATIBLE 

NDC 5126 AT Winchester only. ...... $179 

(a half card—so small you won't believe 

it's AT-compatible) 

NDC 5125 AT Winchester/Floppy ....$189 


NDC 5127 XT Winchester only ....... $79 
NDC 3011 SASI Controller. .......... $9] 


DTC5150CX Data Technology ........ $99 


T] 


BOARD LEVEL PRODUC 
FROM MYLEX 
Multifunction card 
11 SENS ЖА E TES ЕЕ $82 
SGA bint oe ca ee as $123 


Envision 1 (mono/color/graphics) . . . .$147 
Envision II (mono/color/graphics, 


char. RAM enhanced modes). ..... $156 
Color Адар!ег1................... $77 
Color Adapter ll .................. $83 
Business Master І (mon/par adapter, 
enhanced text modes) ........... $80 
Business Master II (high-res. mon graphics, 
enhanced text modes) ........... $9] 
Enhanced Graphics Adapter ........ $279 
(EGA, CGA, MDA, HGC compatible) 
Advanced Graphics Adapter! ....... $345 
(high-res. 800 x 600, CGA compatible) 
Advanced Graphics Adapter ll. ...... $605 


(with 80186 multi-processor) 


HUNTER =] 


18017 Skypark Circle, Suite L, Irvine, CA 92714 


Inquiry 429 for End-Users. Inquiry 430 for DEALERS ONLY. 


CHIPS 

256K D-RAM (set 049) ............. $27 
64K D-RAM (set of 9) ............... $9 
\Ү-20(8МН>2).................. $10.95 
INTEL MATH 


CO-PROCESSORS 


MONITORS 

TTL Amber ......... кыза у dese M $08 
Мишбупс.............. CALL FOR PRICE | 
HERE'S HOW TO ORDER: 


We accept Visa, MasterCard and American 
Express (no surcharge) and Money Orders. 
Minimum charge card order $25. No sales 
tax outside California. (СА residents 

add 6%.) 

Personal or company checks require 


three weeks to clear. 


We insure all orders. 

Shipping and handling minimum $5 up to 
3 Ibs. within continental U.S. Call for 
shipping info on other orders. 


Prices and avallability may change. 
Returns require authorization and are subject to 
restocking charge. 

Normal manufacturers’ warranties apply. 

Not responsible for typographical errors. 

ІВМ, MultiSync, MegaCard, Mylex EGA 

Paint and On Track are trademarks of their 
respective companies. 


CALL 800-443-7355 
In Calif. Call 800-345-4868 


Tech Questions 714-250-3386 
MON-FRI 7AM-5PM Pacific Time 
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merican 
Semiconductor 


THE BARE 
XT TURBO 
SYSTEM 


3230 E wey" еш 

acts like the IBM, CALL US FOR THE ~ 
| AND, it's 100% | 
| АҒ Ө COMPATIBLE!” nuni PICTURE 


= = ч 
B i / =, 
dE А 
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AT's and portables clones now available 


HOT NEW PRICES! WINCHESTER DRIVES { | 
AT Clones 5ТЮО (БУ & 3 ^ -— 


@ " 
Portable Compact 10MB Portable Shock Mount | 
hea. 222 799. (4095) .............. $250. 3 QUARUM 
XT Power Supplies . ..... 89. 20MB Half Height ST225.... 299. і ww . 
nie po SENS 69. 20MB Portable Shock Mount. 325. | ^ 
ayes Compatible Modem ; 
SODM2ODINW/EXT.... go ЗВ RUXTCompaible || 
Mini UPS (200W) ....... 335. |, , С кое | 
Ext. Orive Case with Hardcards Available "re 499. 
BOW А Supply.... 169. 
NN VY P 
NOR. 2 HIGH-SPEED 
== SANT > HARD DRIVES ADD-ON CARDS FLOPPY DISK DRIVES 
= wk eos (RT-AT-XT-RLL Compatible) Monochrome Card П ...,...$ 79, Mother Boards 
МСР 20MB AT/Hi-Speed $299. Monochrome Graphics lil салаата hl 
“ty, мМ WINCHESTER paed......... ee од „XT Compatible Turbo. ..... $139. 
DRIVE KITS 30MB AT/Hi-Speed jd xd RR 499 ӨГ-,“,5.544і ' DSOD 48 TPI-360K 
50-160МВ.................. Kk Cy Color Graphics Card V ...... 79. Най Height: 
20MB Hall Height/CC....... $379. 60MBPRIAM.............- $999. РптегРоп................ 29. QUME/TRAK $142... ...... 79. 
10MB Portable Multi 1.O. WITH 
Shock Mount. ..... .. 379. PERIPHERALS FLOPPY CONTROLLER.. 99. CHIPS 
20MB 372 Shock Mount Composite Mori $ 79 Multi Function (6-PAK Lookalike) 41128 ,.............,... $ 3.25 
Portables. ........ + 379. E au овоа Card 0—384K w/Software.. 99. 41256K-150......... e. 229 
30MB Half Height (RLL) ..... 449. AS LOW = | 235. Hard Drive Controller ....... 99. 41256K-200............. 1.99 
30MB Full Height 424222492429 599, HiRes Mo — ON Hard/Floppy Controller AT ... 190. ЖЕЛІ PDC 3 
ALL DRIVE KITS INCLUDE: к-ге» алы а EGA Card 39 8087-3..... 119.00 
CONTROLLER CARD/ Monitors ................ 119. Ei С S. ^ ... AM еже sie 239. 80872... ‘ae 155.00 | 
CABLES/MANUAL IRWIN B/U TAPE SYSTEM .. 5440 oppy Controller w/Cables .. 49. Ее и es 
“OURS does what THEIRS does for a whole lot LESS.CALL TODAY! сус 23900 


TO ORDER TOLL FREE CALL ae 


.1 | = inside Florida 
17) \ | E " | 813-961-9444 
| | | | TECHNICAL 
EXT. 1108 SUPPORT 


PRICES SUBJECT TO CHANGE DUE TO AVAILABILITY AND MARKET FLUCTUATIONS. _ 813-961-5584 
CALL TODAY FOR ITEMS NOT LISTED AND DEALER PRICING. ADD 3.2% FOR 


16520 N. Florida Ave., Lutz, Florida 3354 
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SELECTABLE TO 


HIGH SPEED 12 МІН? OPERATION 6.8.10, ana12 MHZ! 


• FULL IBM PC-AT* COMPATIBILITY! 

е FULL MEGA-BYTE RAM CAPACITY! 

THOUSANDS 500) - 
WORLDWIDE! poro 


тыран mam 491! my | 
+ , RUINIS Perm uen wn 


DISCOUNTS 
AVAILABLE! 


[UNIQUE FEATURE! | M 
Complete Set-Up 
| Software in 

ROM BIOS (No 

Disk Required 

for Set-Up) 


r 


+ 
. 
H 
M [| 

Ё 

- m 

a * 
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Complete 
Documentation 
Package with 


Full Schematic 
Diagrams 
Included 


C] ATTAK-286" MODEL Il 24MHZ .,.................. 

C] АТТАК-386% 32 BIT МСНО....................... 

О CASES, POWER SUPPLIES, PERIPHERALS, ETC. . CALL 
C] TURBO-SCOPE" A/D BOARD ................... 


“г.«“олатаваһ 


100% SATISFACTION GUARANTEED. 
10 DAY MONEY BACK GUARANTEE IF 
NOT COMPLETELY SATISFIED! 


INTELLIGENCE Suite 400 


rj T “ ADVANCED 4100 Spring Valley Road 


100% DESIGNED, MANUFACTURED, 
ASSEMBLED AND TESTED IN USA! 


AIT Corporation is a publicly traded 


company. Majority USA owned and 
traded on the OTC market under AITC 


|| Hardware 
| | Reset Switch 


0-1 WAIT STATES! 


i UNIQUE FEATURE! 
| | Multi-Speed 
11 80287 Numeric 
Processor 


Completely Assembled | 
and Tested with all 
IC's and Components 


* 8 MHZ Version, 
Expansion to 12 MHZ 


ORDER NOW! 


SAME DAY SHIPMENT! 
(FOR IN STOCK ITEMS) 


TERMS: We accept cash, checks, money orders and 
credit cards Prices and availability subject to change 


TECHNOLOGY Dallas, Texas 75244 without notice. Shipping and handling charges via UPS 


CORPORATION (214) 490-0344 
ЧЕМ and ІВМ РС-АТ are trademarks of International Business Machines | 


Inquiry 8 


TELEX 821379 — ground 50сЛь UPS air S1.00/Ib. Minimum charge 53.00. 
FAX (214) 960 1309 


986 AIT CORP 


DECEMBER 1986 * BYTE 


421 


LOWEST PRICES 


AT System $895 
XT Portable $795 
20 MB Segate w/Controller $369 
| MS DOS 3.2 wiBASIC $75 
300/1200 Modem (External) $89 
300/1200 Modem (Internal) $99 
1200/2400 Modem $279 


EGA Card $219 
NEC Multisync $559 
STAR LV1210 $179 
EPSON FX286 $495 
8087 $95 
8087-2 $139 
80287-6 5159 
80287-8 5229 
COMPUTER MART — сы mr nara not astoa. 


1-800-225-0105 ж 1-512-836-3766 


Inquiry 424 


MOTOROLA 6805 SINGLE CHIP 
MICROCOMPUTER DEVELOPMENT 
SYSTEMS 
Two systems trom TEC allow the IBM РС/ХТ/АТ to be 
used as a complete development syslem for the 
Motorola 6805 series single chip microcomputers. 
Model MCPM-1 supports tha MC&8705P 3. P5,U3,U5, 
R3, & R5 chips. Model MCPM-2 supports the 
MC1488705F2 & G2 cmos versions. Both systems are 
priced at $495 and include a cross assembler pro- 
gram, а Simulator/Debugger program and a program- 
ming circuit board with driver software. One sarial port 

required 


TEC 
PO Box 53, West Glover, Vt. 05875 
(802) 525-3458 


Inquiry 422 


SOFTWARE SENTINEL" 


zd Becouso и ongnol obrciee wot 10 protect sol! 
di win Котылу ute кешесі the SOFTWARE SENTIuEL 
j Ihe name to REVENUF GENERATOR 


kom Ihi Кенан иё ме штан NOCET 
SOFTWARE DEVELOPER BENEFITS 
” келі 


3 


= АКП Tusc РМ ncn 
| reto (а footed мешм 
ж цуу inii globe BAT AS АТ X1& compaltibios 


SOFTWARE USER BENEFITS 
* уте boctup copus * Pochotyze 
m Hes BOY cene үні * horrpaeorent 
сө сіңі а Varupertabue 


Q EVALUATION KIT AVAILABLE 
RAINBOW 
gi gà " А 


ІЗЕГІЗКҰРІДЕ ГЕНІ "НЕМ d [EST]. Ола | ктү 


Inquiry 306 


MOTOR 
CONTROLLER 


e CHOPPER or e acceleration 
R/L drives deceleration 

e RS232 interface е 1-4 axis moves 

Standard R/L Version with BASIC $985 

16K BASIC, R/L, Battery Backup $1335 

CNC R/L Version 4 

Stepping Motor Tips Cookbook 

Users Manuals 


CENTROID (814) 237-4535 
Box 739, State College, PA 16804 


Inquiry 419 


" COMMODORE 128 & CP/M Users 


WORDSTAR V. 2.26 or SuperCatc V.1 12 
ш ыд Tel 
rammatic an 
Spellguard) or 00 
Fortran with 
compiler. Ш each 
Wordstar/SuperCalc includes a 763 page 
Osborne System Manual with extensive 
CP/M Tutorials as well. 
Combination: Any 3 
above for $95.00. 
52 Page IBM PUBLIC 
DOMAIN $4.00 List of 
13.000 Programs. 
Also Catalog P.D. 
Sofware lor IBM 
Apple, C-64, CP/M, 
MAC, Amiga, CoCo. 
Ask about $25 Special. 


800-221-7372 Don Johnson 
PDSC-33 GOLD ST. L3-NYC 10038 
k x ЫР ЖР. З с À 


Inquiry 423 


Super Dufor В arant 


9046 Only 0929 1010 


Copy, Bypass, Reset This Buffer does 
it all!!! Rugged Metal Case with LED's 
to indicate status!!! Reliable Parallel 
Operation with Multiple Copies AND 
Multiple Documents А Real Bargain! 


2567 Onlg 919929 001 
Call (818) 437-2600 


Cali for Best Price Cables and Switches! 
No minimum. COD's accepled. Checks clear 2 weeks, 


3% surcharge MC/VISA. Shipping and Handling $5.00 
Prepalds to* POR 690958 è Tulsa, OK 74169-0958 


1 os Martadi LE 


Inquiry ІСІ 


A MESSAGE 
To Our 
SUBSCRIBERS 


>) & 


ROM TIME TO TIME 

we make the BYTE sub- 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
тейит for presenting the latest 
personal computer goods and 
services to our subscribers. 


Many BYTE subscribers ap- 
preciate this controlled use of 
our mailing list, and look for- 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers names 
and addresses only (no other in- 
formation we may have is ever 
given). 


While we believe the distribu- 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 


BETE MAGAZINE 


ATTN: CIRCULATION DEPT. 
ONE PHOENIX MILL LANE 
PETERBOROUGH, NH 03458 


Ej y 
"Hill 


Tha 
ADJUS Table + 
fits yourneeda 62 о о = 
— perfectly 


Hollda 
Әресіа 
8149 


ріне UPS and аюға 
quod until December Jt 1966 


“Fits PC AT Ровно Macs 


OPTIONAL 
PRINTER SHELF 


„сан collect. (713) 763-3681 | 
arre misen ы муг aio p aa Texas ө 77074 
aea fryer cune [рад timetis ааст 


Inquiry 6 


Order Tall Free: 
aly СА 94017 Tal.(415) 981 - 1051 


Y - 20 Мі  9.50* Y- 30 mhz 11.00 


Math Co Frocessors 


саба? Behe 152.00 80287 Saher 
Св087 зіні 1002.00 80267 бш. 


DYNAMIC RAMS 
? МЕС 1500n 35. 
100n5 
120 
150n3 
120n3 
180m 
150nn 
12005 
156001 


CALOR CRAPHIÉ. COHTRÜLLER 
OF 22000 


cud idem 
doguou5s 


8 


* 


ыыр per ey 
PRGSsSSSSSsu 


03256l. 12003 
5565PL 1Sün 


FLOPPY ризк DRIVE т TEAC БЫ РО558 
FUJITSU 54 0551 


INTERFACE: SEAGATE 
1465 4.32 саң 


TERMS AND CONDITIONS: PRIME PARIS 100% GUARANTEED 
1) Prices pab iape to changa M ie CALL far rica L 
VOLUME PRICING, ORDER 
2) SHIPPING & НАМЕ INC НА pee 
ONE POUND CHARLES UPS ind DAY 
Cailtarnia Nosldett subjoct to balos tau, 
3} 3% SURCHARGE OM CREDIT CARD CHARGES 
OFFICE HOURS: MOM tg ГЕ) 713044 to 5:30 PW 


Inquiry 129 


Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information 
call Dan Harper at 
603-924-6830 


BYTE 
70 Main St. 
Peterborough, NH 03458 


Inquiry 426 


р (800) 225-2102 


PRINTER SHARING 


МЕНЕ 15 THE ECONOMICAL AND THE BEST SOLUTION 
* Completaly automatic operation 
i қау az Elimingtes the need for manual 
™ | switching or cable swapping 
| =! | * May ba used for other peripherals 
і s. plotters] 


Compatible with ай computers uaing 
а etandard CENTRONICS output 
a identifies active computer 
Totaly transparent to the uter 
в Adjustable wme-out delay from 1 to 26 seconds betwaen 
two printings 
е Form Seed тәү be inaertad for not) batwaen two suc- 
casasive requesis 
* Port number associated with requesting computer тәү bo 
printed or пої 
* B kbyte standard bufter s J2 kbyte optional bufter 
* 280-А processor * Six models to choose from: 
PMS 808: 2 computers to one printer] 
8 kbyte buffer t 6149.00 
PMS 807: PMS 806 with 32 kbytebufler : $218.00 


PMS 810: 4 computers to one printer! 

B kbyte buffar : 6249.00 
PMS 811: PMS 510 with 32 kbytsbuffer : $319.00 
PMS 815: 8 computers to one printes’ 

8 hbyta butlar $ $349.09 
PMS 018: PMS 615 with 32 kbytebuffer : 4438.00 
Wa are alo mangíacturing a full lina of STD BUS and educe- 
DEALER BIQUENES INVITED 
Vita, М.С. accepted, саһто! free; 1-800-361-2572 


Prete Miam 0 yetarne ine. GOBOA, thane Carada Hwy. 51. Lowers, Qc HSE 15 
зы (614) 224-9448 Ter 0622334/*A0TTC 


Inquiry 285 


The EP-7 is a great value, here's why: 


САСО Сотта dren operater; А «биргс n un 
Command daven opération, Ай iiid 
Copes over 150 types 2716 to 


a Full One Year Warrerzy «5, 12.5, 21, 25V 
s UV. Erngars fram $34.85 Programming 
BP Microsystems 


10681 Haddington, Suite 130. Houston, TX 77043 
(713) 461-8430 


Inquiry 56 


"58000: ra 


Quaelo Assambier Packages are Motorola compatible. 
Each package includes a macro assemblar, linker! 
locator, object librarian, иваз for producing 
ROMable code, extensive indexed typeset manuals 
and produces S-recorda, [nial hex, extended ТЕК hex, 
UNIX COFF and symbol cross references. Portable 
source written in "C" is available. it has been ported to 
a variety of mainframes and minis Including VAX. 


68020 Assembler Package 
For CP/M-86, вак апа MS/PC-DOS 4....” .$ 750 


68000/68010 Assembler Package 
For СР!М-80, -86, -88K and MS/PC-DOS ...,.$ 595 


68000 “С” Cross Compiler 
For MSIPC-DOS by Lattica, Inc. 


With Qualo 68000/68010 Assembler Packages $1095 
With Queto 88020 Assembler Packsge 


Са! Patrick Adams today: Quelo, inc. 
2464 33rd W. Suite #173 
Seattle, WA USA 98109 
Phone 206/285-2528 
COD, Visa, MasterCard Telex 910-333-8171 
linkers Сты Care! Ase ЫБ minh Cpe: быға 
tere. irer 


inquiry 301 


HSC-9100 
B0 By 24 
Or 25 Line 


ANSI X3.64/Other Terminal Emulations 
50 To 38.4K Baud Serial Port 

RS-232 Or TTL/CMOS Versions 

IBM PC Compatible Keyboard Input 
EEPROM Based On Screen Config 
Composite or Separate Video 

100 By 100mm Card 5V Only @ 200mA 
$139 TTL /CMOS $149 RS-232 


PO Box 10588, 
Greensboro, NC 27404-0588 


YO WOES pec NN 


Inquiry 157 


PUBLIC DOMAIN 
SOFTWARE 
isn't copyrighted. Thousands ol uselul 
programs available lor mos! computers from 
usar group Hbraries. 


User Group Libraries Rent 


ІВМ РС Biue 220 Disks $230 
Capitol-IBM 45 Disks 
Sanyo UG MSDOS 
80 Disks 
Authors Showcase (IBM) 
35 Disks 


Amiga 75 Disks 

Atari ST 35 Disks 
Macintosh 85 Disks 

CP M UG 82 Disks 

SiG M UG 290 Disks 
CBM 64 Gold 100 Disks 
Apple DOS 120 Disks 


Rental is lor 7 days with 3 days grace tor return 
Use your credit card, no deposit! Call for tres catalog 
or send Disk lor Ires Directory of programs. 


PD. SIG, INC. 
Master 2400 Santa Rite VISA 
Card із: Vegas, Nevada 39109 

(102) 732-0159 


Inquiry 258 


COMPLETE 
HIGH END 
МЕ AT COMPATIBLE 


"^ FCC CLASS B CERTIFIED 
FULL ONE YEAR WARRANTY 


$1095 


{IMMEDIATE DELIVERY") 
TO ORDER: CALL OR WRITE CNT MARKETING 


(714) 839-3724 


System includes: 

* ATI System Board ММН INTEL 80286 CPU 
* 640KB Memory expand to 1MB 

ә Hard disk and floppy controller 

* 1.2 Megabyte floppy drive 

«Тһе mosi compatible 8105 on market 

a Case 

в 200W Power Supply 

= AT Compatible Keyboard 

* Battery, Speaker & System Keylock 

» Other parts available + Pease call for detalls 


s All orders СОА,--СА residents add 6% Sales Tax 
© UPS. Shipping $2500 


СМТ MARKETING 
16580 Harbor Bivd., Sulte |, Fountain 
Valley, СА 97708 

АТ is a Regisiered Trademark al ВВА 

Al] ceenpuier ae ЕЙ әлеге! and tested in the USA. 


Inquiry 73 


California Digita 


orfable FAX Machine 
£56 


Just the FAX mam! ...Corny, well maybe, but И Sargeant Friday had — DataFax 300 back when dong Dragnet ho 
could have filed his report over his fax machine from any telephone in the World. 

Tho DataFax 300 15 the first truty portable facsimile machine, operabng on setl contained rechargable micket-cadrnum 
battones The unit lransmits or receives а іші 8%” by 11" sheet is fess than three minutes Ths 15 a CCITT Group II 
machine andis capable al communicating with faster Group Ill fax machines 

The acoustical coupler supphed with the DataFax 300 allows the user to send copy and pictures fram the office or 
even mrponr payphones without the need of exiemal power Toreceive Iransmussions, semply тако voice contact with 
Ihe sonding party and attach Ihe coupler to your telephone hand set 

The OataFax 300 includes a sott sided nylon carrying case along with 100 sheets of electrostatic copy paper Optional 
RJ-11 connector lack avaiable 


IBM И 8МНг. /АТ = atible 


€ 005324 OW Baalo 
"E "S Naren TT x © 138 Wott Power Supply 
Wie" УРУР: ім Х, e 256K ble to 640К on Motherboard 
ә Double 


© IBM/AT Type Keyboerd (with LED. indiestore) 


The Edipse Turbo 16/ХТ is an outstanding value In ЮМ Compatible Computers. АЛаг careful research and 
avaluation we bound it to be the тоа reliable XT compatible evsilebig. 

The compulor includes some сі the mosi recent features available, such as the 8 MHz. (software selectable to 4.77 
MHz.) multi-layer motherboard with 256K of НАМ upgradable on board to 640K. A generous eight expansion slots and 
135 Watt powor supply give you ample room and power for add-on boards. And our floppy controller s up to 
louw drives, во as many as Ihree addtional drives сал be added. Tha units is completo with manuals, СУУ Basic and 
(ha new version of MicroSolt DOS 3.2 along with tha AT style keyboard. 

The Turbo 16/XT is FCC and Underwmters Laboratories approved. Finally, each computer is configured and fully 
109106 before sanding ii lo you. 

geen oy Papeete чар a t M RR that you may reium 
tho Ectipse 16 for a full credil towards ап IBM PC if you аге nol completely satisfied. 


20MB Hard Drive w/Controlgr....$429 2047 Processar ............ 118 Summagraphics 

30 Ma HardCard .............. 48 С 79 UD оте күн өрт Conn to Oi 
Additional Orive-nstatied ............ тү 
Irwin 10 Mag. A - Back up ........ Не, serial, & TM 
Upgrade trom to 848K T M 1200 ntemai Modem 


BAUD MODEM 


This 300/1200 baud modem malches the design s 
of the Bell 2124, fealure by feature, bnnging you reliabil- 
M. impeccable transmission and easy dperation. 

ayes Compalible, excepl for "S" register. Communi- 
cation software included. 
The AVATEX 1200, at $99, is a steal! 


SMARTEAM 1200 


* Hayos & Boll 212A/103 Compatible 
» CCITT V.22. V.22 bis 


1200 BAUD MODEMS 


D 1200| ECLIPSE 2400 


‘299 


17700 Figueroa Street e Carson, California 902 


21 Mo; abylo. Gold Card 


The fastest, lowest powered, longest warrantied, most durable, highest 
capacity, most reliable, lowest priced HARD-DISK-ON-A CARD 


available іп the world today. 


. 65ms Access Time - Fastest Avalabis >. Automatico Head Unicading - Protecis Heads ar 
Media - 2X Sector Bulfer - Increases System ПИР · High Rellabüly: 28,000 hr. MTBF 
No one eise even close + 155 Wat Power Consumption - Lowest Avaliablo. 2 Year Warrany 


Longest Avallsbie 
R JUS 543 


| NOW YOUR C OMP 
| CAN READ! 


- н ^ . 
мы. mr - У 
m а. 


id 


Omni-Reader... the first optical 
character reader designed and 
priced for the small computer 


COPY: 
«Manuscripts -Contracts -Articles 
‘Forms *Invoices 


APPLICATIONS: 

Mailing Lists -Editing -Data Base 
Management -Transfering informa- 
tion between incompatible systems 


Uses a standard RS-232 serial port hookup 
to interface — with your — 


2448 


20 MEGABYTE е 2204 
WINCHESTER 


HARD DISK DRIVE 


Quantity Two 


The ECLIPSE 2400 modem Is à microprocessor-based full or һай- 
duplex modem incorporaing the lalasi in high speed data 
communications capabllitios il also accomodates computers and tar- 
minals equipped with an 85-232 port allowing communication wilh 
other computers or limeshar ing systems either юсайу or remotely. 


815 


The Team 212A offers all the features of the Hayes 


Smart Modem 1200 for a fraction of the price. Now is | Compatibility, Vorsitiiity and Performance aro yours in à 


our opportunily to purchase a 1200 baud modem at | configuration dessgned to provide years ol rotlable operation. в і 
the price of a 300 baud modem. Five Inch Winchester Disk Drives | @ winchester Controllers for IBM/PC 
м Е С € D ка tos р ue with floppy controller ; 
Аш -— -— — Y 
aon Eclipse 1200 100% Hayes, wiih stalus lamps EDP-1200 14900 | SEAGATE 225 20 Meg. V; Ht. 320 299 | OMT! 5510 hall card 
em $ жос с-н {чыйыр ЖЧ ЕОР-12008 13900! SEAGATE 4026 26 М.35т$. 759 729 | ADAPTEC 2070 RLL controller 
М RACKMOUNT Audix 1200 aud orm Haye aV1200 9900 | SEAGATE 4051 51 М. 35mS. 995 959 | ADAPTEC 2010A 
e» es Smartmodem 2400 baud modem HYS-2400 599.00 55 M. 35mS. IGITAL WD/1002 
ье MODEM ше Аң 2400/1200 baud auto everything. FUJ-1935D 45900 | FUJITSU 2243 86 М.35т5. 2095 2019 | ө ecsusASI Winchester Controtiars 
.. The NEC N212BR modem is designed for usein | Team 1200 Hayes Compatible, 300/1200 baud. ТЕМ-1200 15900 | RODIME RO-202E 27 Meg. 659 629 = 
"E EE 2 rackmount configuration or may һе used stand | Smarteam 12008 ІВМ 1200 baud card TEM-12008 159001 RODIME RO-203E 40 Meg. 995 959 ХЕВЕС 1410A 514" foot print 
Р alona on external power. The Urat ts fully 3007 | UltraLink 1200 data and voce on same hine. UTL-1200A 99.00 RODIME RO-204E 53 М d 995 959 OMTI 20L 
т ж 1200 Hayes comnatible allowing tor auto dial, CTS 212AH 1200 baud, auto chal СТ5-212АН 179.00 ^ Bg. W 
"EE auto l0g/on password capabilities. This modem Terminal software for CTS 212AH CTS-2125FT 35001! CONTROLDATA 94155-86 M.1829 1779 € Winchester Accessories @ 
РЕС is also switch selectable to the specia! NEC com- at gd +> ~*~ dia жы алі... panel MAXTOR XT1140 140 Meg. 2995 2929 | Installation Kit with manual 
ИЙ mand set, which contain too many features to | Frometnaus 12000 mema PE PC SGL-MK6 4900 | HONEYWELL 85M. 27 mS. 1795 1695 | Winchester enclosure and supply 
Ml describa in this limited space. e deos Mens dS Les 100 | TOSHIBA MK56 70 М. 30mS. 1789 1729 | Dual 20/34 cable sat 
47” Тһе NEC212BR originally cost 5595. Санеытіа Hayes Smart Modem 1200 baud, auto chal HYS-212AD 369.00 + + 
- Окна! has available 500 units which we are of- | Hayes 12008 for use with the IBM/PC, 1200 baud HYS-12008 339.00) TANDON 502 10 Mag. 419 379 | Switching power supply 
tanna at onlv $69. Hayes Chronograph, ume & data HYS-CHR232 19900 


TECHNICAL & CALIFORNIA 
(213) 217-0500 


TOLL FREE ORDER LINE 
(800) 421-5041 
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Great Christmas Gift 


улат! Desk Director, v 
2 ЖУ ж” COLOR PLOTTER *15 


4 70 4 
а The manufacturer has asked us not to publish thelr name. 


‘he Desk Director is a management too! engineered to increase | But this four color plotter was produced by one of the Worlds 
he efficiency о! any one who spends any time behind a desk. The | largest makers of personal! computers. 

init incorporates: а speaker telephone with autodial, clock ca- | The 410 color plotter will connect to the serial port of virtually any 
indar, calculator and more all into a handsome leather desk pad. micro-computer. Simple ASCII commands direct опе of the four 
(ou have seen the same product selling at Sharper Image for | color pens to draw circles, arcs or ellipses on paper or transpa- 
3995. While s suppl lies last fhe Desk Director is available from | rency material up to 11 by 17 inches. The plotter is capable of 


Те ОМ Ты» Floppy Disk Drive 


3 1/2" New IBM portable compatible 


FOUR PEN 


yr black leather. Will consider volume trade. seven international character sets. Text can be printed horizotal, 
vertical or diagonal in sizes from 1/16to 6 Inches, slanted lorward 
or backward to 85 degrees. 


e Enlargements or reductions are achieved through elaboraie firm- 
ware. Pen travel is four inches per second with .004" pen resolu- 
tion. Standard pens are available in an assortment of 32 different 


colors and widths. TEAC FD55BV half height 109 99 89 
was $3540 now only 1 7 


The ideal plotter for architecture, CAD engineering or graphic қ 

design. At $595 it was a great buy, at $159 Ия а steal. Support TRAE AM үнү м - pre h 
packages for specific computers available. Manual only $15 re- 

fundable upon purchase or plotter. PANASONIC 455 Half Height 109 98 89 
PANASONIC 465 У: Ht. S6TPI 139 129 125 
PLOTTERS TANDON 100-2fullheight 129 125 119 
MITSUBISHI new 501 half ht. 129 119 109 
Four pen color pioner, 11 by 17 IBM/PC compatible on MITSUBISHI 504A AT comp. 169 159 155 


Sweet "P^" 100 (Comrex) 8% by 120 " 
Vier n rs Box by a features 10 m 20 m ра Es Са | Houston Instruments DMP29, 11 by 17 HOU-ZO 1779 GUME 142 half height 99 89 89 
speed in one versatrie nm tt hats = transfer megabytes о! information —À гео а Ms Juma - а= ae Switching power supply 49 
on Ins! 

mede | no о сы наа Ба several software Houston Inst. DMP51/52MP С/О, 14 pan plotting HOU-51MP 4859 Installation Kit with manual 10 
Reliable... the Box has incredible den to Ven alm complete 2-4. m3 rpm Ы 6+: 729 Dual enclosure for 514" drives 5% 
eliminating the possiity of head crash. EE -—/.—1-1: 9 M 7 313 | 34 pin edge connectors 5 
Expandable... grow at your own pace by adding inexpensive cartndges. When | Roland DYX-800 11 by 17 mulb-pen 8 color ROL-800 вө | Scotch head cleaning kit 19 
security 15 essenhal. don’t lock up your system jusi tock up the carindges CalComp 1043GT plotter CCP-1043 7899 Flip & File Storage tubs 15 
The Bernoul Box бемагз preformance that often exceeds the best of hard disk DIGITIZERS @ MOUSE 


speed and the convenance of Горру disks Al these prices don't be caughi 


it ; } м ы % 
wishing you had one aher a loss of птерізсабі data Акош d UE AR SUM Si 399 


atch 12" four bution SUM-SK12 399 
100 line resolution 


List Our Prica 
10410 Meg. A2210H $3450 1595 
20+20 к А2220Н 4540 2095 
Bootable Controller 255 159 
10 Meg. Cartridge 79 ES 
20 Meg. Cartridge 99 


PRI 41 ERS Eight Inch Single Sided Drives 
MATRIX PRINTERS =- им has purchased ай the QUME 841 single side 129 119 call 

NEC/P? 12.00 NEC-760 e59 00 нечанчи maxing the und avarable ot а kochon af its ongina cost SHUGART 801R 359 359 354 

ч Ж сс Ia wis hans STR.NB:5 Thus portate toatures a bust in ВО cctumn iud Crystal ‚бак of mamoary along wiih boc RE 
=й өс ae т рне umi снес mondor and televsion outputs The temai 3007 1200 baud modem есімде an auto dul ine SIEMENS FDD 100-8 119 115 109 
Caen MSP/ 10F T 160 char/sec 9 259 00 с-та ы. en ка ere агалай а sõnal роп programmabile MN Eight Inch Double Sided Dri 
Panasonic KX1091 120 eps drat, 29 NLO act & farion РАМКХІ0ӨІ 250 00 dint алми M — тін capablo of Сарсыг байа hom fr heyboadd as wot аз g nc ounle rives 
Tomba 351 P /5. 240 char/sec. 24 wwe head TOS-351PS 1099 00 eius an at bua mean a QUME 842 “QUM " 
Toshiba 34 1PS/E зай 180 cps 24 wea haad TOS. 31P5E 759 00 — оа module, pictured above, га цуе tor ony $210 Also QUME TRACK 8” 189 179 call 
ONIS AE BM curre oe’ pali OU iP 235 00 qu or $ ын e fee moums n the divg mocute The Sunrisa loniae a SHUGART SA851 Е 
Оккама 192A parallel intertace, 160 char/kec OK-182A 379 00 iren rnm SEDE Er, ATHE Uto арий I5 ult алу ЕРУІ rogum im Kero OF" dai 495 485 475 
Oudatn 64Р рага! 15 paper. Окей, 595 00 —_— OLIVETTI double sided 189 179 159 
Epson FRES 160 ene бай cox МСО, обила | ЕР6-ҒХЕУ 399 00 bre 0n Com ufer RENE ae 179 169 159 

i AES 
— ања, eee 200 сре жагы grephics ЕР5-Ғх286 ШК. 2 р MITSUBISHI M2896-63 % Ht. 459 449 405 
эс pner DPS-5600 ” 
Mapam P300 TP apeed ран 300 ines рек тыда РТХРХО 5005 00 Dual 8" enclosure withpowerandfan 259 
Printroner PEOD ullra hgh speed 600 aan PTX-PEOD 4795 00 Switching power supply 89 
WORD PROCESSING PRINTERS Installation kit with ma 
Starertor F 1046400) parate. 40 Char и PBRO-F10P 429 00 : ith nual 10 
m аз доче but 55 chabat 50 pin Dxabio interface Mie oan 000 
МЕСаВ10 55char'second. ялға interlace 93510 it Compartitle wh mont Rado Shack Color Company sofware The word famous Dr 
месон 5% ew ——— — — NEC-5630 пао tor 15 Now avasabie in the Uried Sales Manidactured ty he Taro Com under tones a -4 
Sive Reed EXPSCO 25 сря 10/12/15 puch snapar) SPID-EXPEOD 319 00 Th COrnpiate memory. j 
Sive Feed ЕХРВСО sarna ал БОО Gut 49 chari sec SRD-EXPIO0 729 00 peas nee d Tha MM uii мега 1 е. dire | E Us 
былыс 620 proportenatspanng horz Avert tab 2000: 001420 299 00 зо» and comes standard wth Merosoft Color Basic. data beo mon. and a compiotg word 
Aue 6100 tB char sec Jux 4100 эмр proces Tho Om api goes Sip wan AF vido Pat 
16200 adcnar vec Jux-&300 stows th ursi to бо used in сосут with any color 1049 visio: 
This 15 ihe idoal low cost computer 1n be esed with any danl э wdormation system such ал tho / eel 
Source. E asyLink or ary other bree sharp somet 


E «sféf aar овдо» 019307 501 


— ЕТ 


ғ” 


Juick-Link 300, 


Monitor 


*199 


The NEC JC a 127 macur tagh resolution AGB monitor suntable For use with tie Sanyo 
MBC-550/555 ЖМУ/РС Tha montc features a roscrubion of 400 dots by 240 лез Colors 
avadabla we Ped, y Eus, Yellow. imm. “Magenta Biao and White 
and was onginalty scheduled for use ethos 
"Othce ot the Futuro gom из Monioe's marketing suategy has made mice umts 
— — —— o Dita! Wo are off тоъ ‘now RGB markos 
M à Irachon of Тын ongeal cost гео 1401/РС 
Also avaliable 12 Amdok Color 1 сертім 515 


Те Quick-Link 300 gres you an instan link [о any dal up dala base Such as 
X» Jones, Weslam Union or the Source The Ouck-Link has four user 
'tógrammabie log-on keys, allowing the operator, with T^ one key stroke, lo 


The Ageus СР/2000, is a 22 character per second daisy wheel pnnler which 
accepts 96 character D«ablo wheels and nbbons This printer was Mare 

ufactured by the Olympia Typewnttoer Company for Cosmo Worid USA 

This unit will pnnt 10, 12 and 15 charactors por inch frópartonally spaced 

with increments of 1/120" Bi-directonal printing, 2 K/Byto bufler (expand- 

able to 6K) and both senal and Cererorecs parailel interlacing make the 

Adeus СР/2000 an excepbona! buy al only $159 Onginal pnce $595. 


ial the data base, log-in and grve Ihe password. Ail this 
entiy siored in non-volable RAM 

ealures include vdeo output to television or monitor, auto dial, auto-tog, full 
zed keyboard, 300 baud modem and 1200 baud auxilary pointer port. All this 
available for only 559. 


t5 perms- 


Shipping: First five pounds $3.00, each additional pound 5.50. 

Foreign orders: 10% shipping, excess will be refunded, 
иш California residents add 612% sales tax. Ө COD's discouraged [ master charge 

Open accounts extended to state supported educational institu- m: 

tions and companies with a strong "Dun & Bradstreet” rating. 
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Af ic Our 1986 Catalog is 
DEM н - HOT- off the press! 
|[ orna o M tar Pearman M ex^ Dealers! Check our 

Profitable Discount 


» 15392 Assembly Lane, Unit A* Huntington Beach, СА 92649 <4 
LOOK (Бас 5 Pricing! 


Inside! 


ШЙ an | 


The XT]r. (5 only jumor in ize! Wilh up to 


Tis standard systems AS сопран» with Ppr partert erana Far fhe Sys bem one grates Tha i truly the лініп іе роге and wa a 


тее т ш ы IBM ав can be Featurmg a 4 isyer mother Sha need a Thr EMT казан ү Dat ep m 640K memory on the motherboard and four build to your specications Noed a 20 
The X AT в cul most veraatde and powerlu board B sio! expansion up ta 640K Hee standart PG banet Tres тим features | exponen slots, thes stand-alone system rs meg nard thsk and zo meg tape wilh 640K 
ғұмат Useng іліп! 5 80288 processo, (ба [ memory on the motnerpoans and the t 67 hen and nter ites upte 3 ' tee jh* ff also great for workstations «n а networking momory m your portable? No риот" The 
aystom tuns al b and B Mida with a true MH; TURBO rcge Aiso ncluted DOS 31 ие һеч eut front. ел mount AC swi envaonmen! И can De upgraded to tha MPG Compact comes standi within t" 


TURBO two speed motherboard and you 
can also add up to 2 serie & 2 parallel ports 
or any IBM compatible expansion card А 
регїесі word processing data entry system 


24 Add-On Cards 


Hard Disk Controller 384K Multi- д... 


Tha Western Digital controller handles 1 or 2 drives 5 
to 140 megabytes with miramum Бо мала contigura: 
ton Features DOS 21 8 31 compatiniity and 5Т- 506 


атынн TTL monitor 135 watt PS 246K 
memory Ivo 360K drives. Real Time 

Clock Calengar w baltury Backup. ымы! and 
рагаімч ports and our TURBO Motherboard 


iar rese rant 145. watt Dowot supply à 
mabra anian Hout of File Savor umt 


И Жи == * 


!G-bi dala bus Comes standard wiih а 3 
meg Add-On болға 2 parallel А one senal 
port montor. keyboard DOS 31 Iwo 
"sheight DS DD 1 2 meg floppies 


Amsterdam Ш 020-45-26-50 
2 MB Expansion Board 


keyboard 135 watt power soppy TTL Soe 
34B resolubon video card. (green ог imber 
mondor senal А paralel ports. Heal Tame 
Clock ana sollwase 


Germany E 


4 Meg Token Ring 


A Muliclumnction board {саек Parafiet Port боми Port 
Game Por! Row Teme Clock Calendar with Battery 

Back up Expand io 384K off Cables PnniSpooler and 
НАМ Disk Software and Manuais 


Connect yout workslation lo an m 4 ко 

IBM token ring system or bud up your cwn IEEE 802 5 
standard system The loweal вао сөзі for 

tOO 5, dualry slandard compalibisiy 


Mono "i Color pm 


Features Floppy Controller Parallel Port. Senal Ет! 
(optional 2nd Serial). Game Port. Res! Time 


Ньвреоп algorithmes мй burn 2? 16, 2732 2732A. 
2784 (in 52 sec). 27128, 27256 EPROMS under sort- 
Clock Calendar with Battery Back-up. НАМКан, Ртиц- ware control rsghi in your РС Zero Force Insortion 
Spooler, ай cables & manuals Sockets. болме and Manual 


35 Components Bombay Ш 357172 


Supports two levels o! graphics and text m composite 
monochrome or AGB color Low resolubon 320 x 200 
ріхбі. high resolution 640 x 200 puwet 


Ths nes Western Digital combo board wih ts th speed 
YLSI постау will give you à data transfer rate 50”, 
taster (uan me eem combo board in tte AT Runs 
tatn n ЕСЕК ang t 2 meg floppy tsk drives 


Motherboards Power Supplys Cabinets Keyboards Drives 
ХАТ TURBO XT. SBC XT 1 4 май ХТ 150 май жағ 
| ШШ 
t The XTjr, сайте sony ? dt ga I5. etl AT icu Archive 
x по a strand KT compgascie mothertioardg 
іт 24 a sw (LASY Dod! supply Frunt panel Tes | Keyboards standard той Irw | n 
• 135w neg * Wiwsper fan ев we're offering t here. 
* НІС Calenoy “4 ung 
* Whisper Fan * Fe-cuiput 150 жал 
* 64 BMH? cloca « Sena А Parallel . Soe ac eaten • 4 DC connectors "A AS Memtek 
ә &-al0! expans.oa е 4. layer РСВ безл s 45y 345A —5V. 54 © +5¥15A -5V- бА 
ә intei 80286 * ATC Calendar в 912-4 2A – 120 5А ә %72У.5 БА – 12V. SAL Quo XRC-XT cabinet ras an н se faa panes XT Miniscribe 
XPC TURBO XPC-XT AT 200 watt XTC 135 (ctn addition cut шу fe two RS 232. О ports 


Features тәніне Ir np Ej *3 e hall he у 
turi ео 


== ) и жеш 


теге cna ce fer an erral dd oo var nel 
AY on aflappy taie bark ар cr up fu әйтер 
bad doas (Wl he qnl Su toten parer spy «S 
псі егі 


Qui әсінте purchases of These IBM style 
un dz abows us 70 lowes the proi once адат 


5051 С 


Now a fully бесіне unm at ad aftaaqaple 
ресе Features a 10 key numeric pad & а 


Panasonic 
Seagate 
TEAC 
Tulin 
Separate cursor pad 


Cassette Training J Int/Ext Modems 


u^ са 


* 200 Watt power 9 Rea Mont 

ә Este ^or AC switch в Rew Or Oll swth^ 
“Ар С (wet conn 8 рау АС ое!» 

€ «SV 20A -5V 5A 8 -5V 15A - 52V LA 
a 19V 7 7A + 12V СА" -І2У4А 12V RA 


B З Networks 


ead Tl пот MHZ е Standard 4 77 МН? 
4 уш PCB шр %4 upto 640K memory 
e Н Ча зир * 8-00 expansion 

eup in halk Memo, © standard 8088 CPU 
а НОВЫ а сонеч © 8087 socket дені 


This luli Реци сайта! 
wil hetd a Tapa Back-up 
with full or ' sheight Hard 
баж nade [or Ivo Hard 


Osha) 


A parteci cabinet for 


Tape or Hard Duk a 
econ over ІІ БЕНЕН 


е 
= na) a price breakthrough ^n ates 0.77 0 galopie 
306 1200 paad moder Inasaet Ww. 

Бе 


Sy 
LI *V*" Cory 


Р 


Vital is the Casselte Tranny concept? Uang Interactive 
Аш о Trauung Io соте Ihe advantage ni classroom and 
selt-teacting methods 

Тар Method Опе audo irach delivers a lecture explaining 
{һе progam аге the second track emutates the keyboard 
actually rusning Ime students computer At Frequent intervals 
tno tape pauses automabcally to allow (ће shadent keyboard 
три wfuch :& monitored for accuracy by he MITES COED 


а Q Modem scttaare аг ред 
Also «un, ACOM scllaarc ТАЕ Е-Е 

a All cables сем HAT 

Wee included езу Teature уйы acu) want Peder pani 

Ite FCC registered lor d ect соснік че осет іп quu niil 

nficne жй wiln Ire cod welded 


Опе way to Slay ahead of the compettien а Dy utin а Kat 
User ^ Network System опише "от Micro Products 
International Choose Hi speed AS 232 XOR-NET 
SDLC or Foren Ring Data transter tates up to 4 megapyle- 
Second can ре obianed 


Choose from single *;naigni. dual тәгин or ar^ duis 
win Fol al base АШ Sub-syslems mclude con: 
froilgra sollware. and manuals. 
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DISK/RIBBON WAR 


NOW ALL BULK DISKS CAN BE BOXED AT NO EXTRA CHARGE 


RIBBONS (Minimum3) Cail I! yours Is not listed NEC Pinwriter P1/P2 
Apple Imagewriter |. 11. Prowriter 2.39 Okidata 82/83/92/93/801 
Apple Imagewrtiter Multicolor Okidata 84/94 
Commodore МР5 801 Okidata 182/192 

Diablo Hytype 11 Panasonic KXP 1090. 91, 92 
Epson LO 800 Radio Shack LP, VI. Vill 
Radio Shack LPVII 

Star Gemini 10X/15X 
Star Radix 10 

Star Radix 15 

Toshiba P 1350 


5.25" DISKS (Minimum 30) вик on BOXED 
ss.dd 

45:49 

05,09 notchiess 

ds/dd flippy 

ds/dd 10 hard sector 


Epson LO 1000 

Epson (ОР 1500, Epson LX 80 
Epson MX/FX/RX 100/185 
Epson MX/FX/RX 70/80/85 
IBM Proprinter 


ds/dd 16 hard sector 
05/49 96 tpi 

ds/qd 96 tpi 10 hard sector 
ds/qd 86 tpi 16 hard sector 
ds/hd 1.2mb for AT 


5.25" COLOR DISKS 
ds/dd color pack 
assortment A, В, or C t .59 
ds/dd color pack 

assortment А flippy T ‚69 


3.5" DISKETTES BULK OR BOXED 
ss/dd-Blue/Beige or Grey 1.39 
ds/dd-Blue/Beige or Grey 1.59 
ds/dd color pack А 1.69 


BULK OR BOXED 


FREE BONUS OFFER 2: 


100 DISKS 5 DISKS PUBLIC DOMAIN $14.95 
SOFTWARE FOR IBM/MAC 
OR APPLE 
OR 

100 DISKS HEAD CLEANING DISK $12.99 


150 DISKS DISK ORGANIZER $19.99 
{Holds over 20 disks, disk file, 
etc.) 


200 DISKS PRINTER STAND $29.99 


+ Color pack assoriment А: red, orange, yellow, 
blug, green. 

t Color pack assortment B: maroon. brown, dark 
blue. silver, gold. 

t Color pack assoriment C: pink, med. blue, beige, 
white, light grey. 

t All cotors are avallabte separately, excepi flippys. 


8" DISKS BULK OR BOXED 
ss/dd soft sector 1.49 
ds/dd soft sector 1.69 
ss/dd color pack, asst. At 1.69 
ds/dd color pack asst. At 1.89 


FREE TYVEC SLEEVES, HUB RINGS, WRITE PROTECTS AND ID LABELS — 10 MIL JACKETS 

MAGNETIC TAPE — DISK PACKS AND CARTRIDGES — BEST PRICES — CALL 

QUALITY & SERVICE OUR #1 PRIORITY — BUY DIRECT — NO MIDDLE MAN — NO MUMBO JUMBO 

ALL ITEMS IN STOCK ALL THE TIME — SAME DAY SHIPPING — DISKS MADE IN THE U.S.A. — 70% CLIPPING 


PUBLIC DOMAIN SOFTWARE — IBM COMPATIBLE — ONLY $2.99 (MINIMUM 5) 


3408) Still River Shell v. 1.33: Run DOS com- 
mands fram a menu 

223) Insults: Generate random insults on screen 
for Ihe unsuspecting PC user 

1501) Chasm: Cheap Assembler 

302) Q-Modem version 2.87: Fast modem 
software 

402) Unprotect Protected Programs 
Disk: This disk gives you tips 

401) B0B6, 8087, 8088 disassembler. 

201) JetSet Flight Simulator:Turn your PC 
into Ine рио? 5 cockpit 

101) PC-Write: Ful) screen word processor 
109) Galaxy: This word processor is command 
rompahftile with WordSiar bul also offers pull down 
menus for the forgettul w the novice 

308) ProCOM with random redial capabilities 
rHatkers love Iis gne 


2808) PC-Outline version 1.08: Outline your 
papers to-do 11515 (deas. of strategies Has ап 
optionai memory resident mode 

113-114) New York Word: a very powerlul 
word processor that has log many lealures іс fist 
237) Hack: A display oriented Dungeon and Drag- 
ons adventure game This program was ported from a 
UNIX system and requires 256K RAM 

243) Pinball. Tris disk has three games which 
"ave been created using Ihe program "Pinball Con- 
struction Sel” by Bill Budge 

3425) MSDOS СРМ/80 conversion. This 
program allows you to transler dala belween various 
CP/M and М5-С05 formals 

3422) CTRALT: This BAM resident шну 15 a 
must! Too many fealures to list here! 


THE “CARETAKERS” 

10 disk library case 3.5" or 5.25" .89 
10 disk library case 8" 2.49 
40 disk storage case 3.50" w/lock 7.99 
50 disk storage case 5.25" w/tock 7.99 
100 disk storage case 5.25" w/lock 9.99 


ACCESSORIES 

Drive head cleaning disk 

3.5/5.25/8" 12.99 
Tyvec sleeves white — 100 pk. 5.99 
Tyvec sleeves color — 100 pk. 8.99 
ID labels/write protect - 100 pk. 1.99 
Disk mailer box (3/5.25") — 10 pk. 8.99 
Disk mailer box (3/8") — 10 pk. 9.99 
Disk organizer 19.99 
Printer stand 29.99 


Lifetime warranty on disks. Satisfaction guaranteed or money refunded wilhin 30 days. Disks 
packagad in 10's — Minimum 30 disks. Checks (allow 10 days to clear), money orders, Master- 
Card, Visa, American Express, C.O.D. (add $1.90). Purchase orders accepted from qualified 
public inatitulions, government agencies and well-rated companies, nel 30 days. California 
residenis add 6%. For information, call (619) 942-9998. Call for free catalog. 


800-09%,199% TODAY 


ЖЕ! U.S/DISK, INC. 


PRIVATE DEALER LABEL 
AVAILABLE AT 


NO EXTRA CHARGE 


800-992-1993 


CALIFORNIA 


Hours Mon. - Sat. 
Special Formats for 8:30 am - 4:30 pm 
5%" and 8" 


Irom $1.99 (Call) 


511 - 104 Encinitas Blvd. 
Encinitas, CA 92024 
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9861 338WN3030 • ALAH sre 


£41 Aunbuj 


e 640K of RAM 

e 7 MHz turbo mode 
e 360K disk drive 

e 5151-style keyboard 
e 8 expansion slots 


5588 


OPTION #1 

Two disk drives 
Mono graphics card 
Parallel printer port 
Amdek 310A monitor 


TURBO 286 


5898 51598 
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OPTION #2 

20 MB hard disk 

Mono graphics card 
Parallel printer port 
PGS MAX-12E monitor 


TURBO 286 


51288 *1898 


HIGH RESOLUTION 
COLOR MONITOR 


e 640K of RAM 

e 8 MHz 80286 

e 1.2 MB disk drive 

e AT-style keyboard/case 
e 8 expansion slots 


51288 


OPTION #3 

20 MB hard disk 

Color graphics card 

Parallel printer port 

Hitachi hi-res color monitor 


TURBO 286 


51388 251998 


NO-SLOT 
CLOCK 


549 


e Uses No Slot 
e 20 Year Battery 
e Includes Software 


Real time clock/ 
calendar for your 
PC-XT or clone 


80 CPS 
DAISYWHEEL 


PRINTER FROM FUJITSU 


List Price *699 


e High resolution 640 x 240 
e Excellent dot pitch .38 mm 

e 16 true colors, 2000 characters 
e Accepts standard RGB input signals 
e Non-glare picture tube 

e Free PC RGB cable included 

e Free tilt & Swivel 


MICROSPEED FAST 88 


7 MHz TURBO $ 


CARD'&PC 
YOUR 
e Uses no slots 
e 6.14, 6.67 and 7.37 MHz 


Manufactured 


@ HITACHI’ 


99 


e No wait states 
e External switch 
e Reset switch 


5599 


List Price #2295 
80 CPS, 
Fully Formed 
Letter Quality 
Characters 


EPSON 


by Hitachi 


PRINTER 


EPSON DX-10, 10 СР5. “169 
DX-10 TRACTOR_____*39 

^J DX-10 SHEET FEEDER . —:49 
| EPSON DX-35, 35 СР5. “499 
^] DX-35 TRACTOR — — —.*99 
| DX-35 SHEET FEEDER __'299 
-] px-35 CABLE... — 519 


LIMITED QUANTITY 


DAISYWHEEL 51 69 


LIMITED QUANTITY 


21 Megabyte 
Hard ov, Card 


e 21.3 MB Formatted 
e Lowpower, 11 Watts 
e Head Park Zone 

e Plated Media 

e Light 2.4 Ibs. 


AND CABLES 


$349 
$399 


10 MB internal Kit 
20 MB internal Kit 


Hi-Performance 
Hard Disk 


FOR 

и 
20 МВ yy HT 65 MS —— 529). 
20 MB ҒИИІНТ- — "399 |- 
30 MB Full HT... — ~- __ 5695 | 
40 MB Full HT. —— —. "895 | 
70 MB Full HT 51695 | 


120 MB Full HT 


PC Multifunction Cards 


POWER/SURGE 


Monochrome Monitors RGB Color Monitors 


4901 W. Rosecrans Ave. Box 5046 Hawthorne, CA 90251-5046 RA 29 
ғғ» charge $3.00. 


6tv 


50¢/Ib UPS Air $1.00/lb. Minimum 


Epson Printers 


a 
E | | In Stock 
3 Jade green Hi-res TTL 399 | Hitachi 640 x 262 5269 PR OTECTI О М 384K Jade Seven Pak | 
- Jade amber Hi-res TTL 99 | Magnavox 640 x 240 $319 w/OK, p. S, с. C, 9. software '89 EPSON HW-10 
ч Amdek 310A amber 3149 | Quimax EGA 640 x 350 5489 6 socket, UL listed, 0,5, made 384K Jade Seven Pak 
Quimax 14" green T/S $139 | NEC Multisync 800 x 560  САШ Power/surge strip with 384K installed *139 100 CPS 
Quimax 14" amber T/S 4139 | PGS НХ-12 640 х 240 439 AST Six Pak Plus 64K *159 Including 
Magnavox green Hi-res TTL___*119 | PGS HX-12E 640 x 350 529 AST Six Pak Plus 384K ____ $229 | рее үг rf 
Magnavox amber Hi-res TTL__*119 |— $1495 (OA, AST Six Pak Premium 512K 5389 | 29 Cable 
PGS MAX 12E amber 5159 | D ELUXE List Price 549 Са = RA 
Data General DG/One 2 64K BUFFER FOR 
button, under-monitor, swivel 
DEMO SALE Power/surge control center YOUR EPSON 
| Serial or parallel input. Fits MX, 
DG-1 128K 1 DR 3795 RX, FX printers 
| DG-1 256K 1 DR +005 Limited | 
| DG-1 256K 2 DR 51295 List Price *129 Quantit 
DG-1 Accessories 35% oft uantity Citizen 120D 120 cps ane 
| + Okidata 192 160 cps 
LIMITED QUANTITY Iso-Bar Disk Drive Epson LX-86 120 cps —— IN STOCK 
ower supply These industrial quality ISO-BAR's For Your Epson FX-286 200 cps __ IN STOCK 
| | Contain surge suppression circuitry & Apple lic Epson LQ-800 24 pin ___ IN STOCK 
| 135 watt power supply 569 built-in noise filters plus a 15 amp cir- рр Epson LQ-1000 24 pin __ IN STOCK 
150 watt power supply 579 сий breaker. $ © 5 Epson EX-800 300 cps __ IN STOCK 
Е 6 socket, 1 filter 150-ВАВ __44 Epson EX-1000 300 cps — IN STOCK | 
PC or AT Video Boards 4 socket, 2 filter ISO-BAR ____*59 Epson LQ-2500 324 cps — IN STOCK | 
8 socket, 4 filter ISO-BAR____*69 | 
: lic 1 high disk drive 5119 А 
Hercules Color Graphics 3159 200W standby power supply. — 7269 ile К high disk drive 99 Microfazer Buffers 
Jade Color Graphics :89 | Internal 1200 baud card 425W standby power supply — —399 | iuo iii disk drive SE oer ERSTER 
Hercules Mono Graphics Plus *199 with software 675W standby power supply — —599 | ile 64K, 80 column card 440 ||; 0 oe Дуат 
JADE Monochrome Graphics $99 | External 1200 baud 1000W standby power supply .— 55899 il+ 80 column card $119 8K Parallel in/parallel out 5139 
Quad EGA+ 5359 | Hayes 1200B internal Grappler printer card «gg | 64K  Paralle! in/parallel out *164 
Video 7 Vega EGA $339 card w/o software 329 Plotters | П 16K RAM сага 139 | 128K Parallel in/parallel out "269 
| JADE EGA+ 239 | Hayes 1200B internal 11+, Пе printer card & cable до | 512K Parallel in/parallel out “439 
card w/Smartcom 1! 350 || Reid ПЖҮ-0098 pen 399 | i, He cooling fan 559 | Your choice: serial in/serial out; 
High Speed APU Chips Hayes Smartmodem 1200 5389 | НР 7470 2 pen deed parallel in/serial out; serial in/paratlel 
| = Hayes 2400B internal | HP 7475 6 pen deia out. SK... *169 БАК "99 
| 8087-3 5 MHz *119 card w/Smartcom 11 549 | HP 7550A 8 pen з — 
| 8087-28 MHz 1159 | Hayes Smartmodem 2400 ____ 589 | HP Color Pro 8 pen 1699 
Houston Inst. PC 695 5599 
80287-3 5 MHz "179 Houston Inst. DMP 40P 1849 $ 
80287-8 8 MHz УИ РС Mouse Houston Inst. DMP 29 51699 
ie 5o Ts у PC Mouse. w/Dr. Halo Il... *119 | Houston Inst. DMP 41/42. “2495 | „ Double Sided 
NEC V-30 8 MHz 516 | Microsoft Mouse with Houston Inst. DMP 51/52 ——— *3795 | e Double Density |= 
4 5 РС Paintbrush software 5129 | Houston Inst. DMP 56 54495 | e 360K for PC 
é ; 
tr] 
N : 
m 
u Pe oy ORE our six store locations will be PLAC Е О Ң D Е ғ ы 
о We accept cash. checks. credit cards TOLL FREE! 
or purchase orders from qualified firms 
x and institutions Minimum prepaid Continentai U.S.A. 
order ‘15.00. Са. & Tx. residents add 
2 6'4% tax. Prices & availability subject (800)421 -5500 
- to change without notice. Shipping & 
m handing charges via UPS Ground inside California 


(800)262-1710 


FLOPPY DISK DRIVES 


MPI Model 5254 ІВМ” Кы; 
ONLY 


$39.00 
AS SHOWN - USED 
FULLY TESTED 
With Schematics 
DS DD 40 ТАК - 360K 


These Disk Drives are ramaved from operating 
machines and tested on a computer before shipping. 
If you'ra not completely satisfied, send the unit back 
to us prepald within 15 days far a full refund. 


We Want You To Be Satisfied 


ALL UNITS GUARANTEED 90 DAYS. Repair or 


Replacement our option. Supplies are limited. 
ORDER NOW. DON'T BE LEFT OUT! 
ALSO AVAILABLE: 
TANDON, CDC, SHUGART, SEAGATE, TEAC. 
FUJITSU, NEC, HP 


CALL TODAY 
MASS. RESIDENTS 
617-369-1175 ADD 6% SALES TAX 


ams CARLISLE COMPUTER CORP. 
22 26 OAK KNOLL RD. 
CARLISLE, MA 01741 


Inquiry 64 


» 2716 to 1 MEG 

е Updateable to 32 MEG 

• Programs 2764 A in 10 Seconds 

* Menu Driven Soltware 

» External 40 PIN ZIF (PC only) 

. чы бау iie a : 

+ 10 Day Money Back Guarantee 

» Available for APPLE 11 $92.50 
* For More Information Call Add 4% 
NEEDHAM'S ELECTRONICS 

1121 Las Palmas, Sacramento, CA 95815 

(916) 924-8027 (M-F) 8 AM to 5 PM PST 


Inquiry 249 


Printer (Data) switch $45 
Dealers & OEM Welcome 


Satini 
Cable (Lifetime warranty) $10 up 


» UL approved, molded, double shielded, Беде color 
sil} Iter Тера coven {асан Ed 


gionis 


80415816316 
етізіај 


571591915 
30 Day Money Back Guarantee — Enterprises 
Coe SAL ааа carters 
us "T 
niora residentia add "ER tax us 4j 


Inquiry 172 - 


Smart Cash 
Register 
$95 


Turns MSDOS computer into complete 
RETAIL POS SYSTEM 


TURBO PASCAL program 100% dBASE compatible files 
All transactions logged to disk 
Transter data to 123, dBASE, BASIC, PASCAL етс. 
PLUVinventory Tabla 10 32000 items 
4charactas DEPT | 5-character МЕН, PROD 
Cashier security — Auto/Manual discount, tax 
Eng-Shft summary Custom Receipts 20/40/80 col 
HARDWARE SUPPORT Cash Drawer BarCode Reader 
Receipt Prater | Function-bulton Keyboard 


ORDER: 
915-837-7180 


Inquiry 318 


COMPUTER BRIDGE 


ө Deals. Bids, Declares, Defends and Scores 
e Enjoy over a MILLION Deals - or your own 
e Scoring: Rubber-MPS-IMPS-Chicago-Partiais 
e Runs on either a Color-Graphics or Text Display 
e Cancel, Claim, Signals, Hints, Take-Back 
e For 1 to 3 players - partners or opponents 
e Novice to Advanced Fealures- for all players 
e Newsletter subscription and Owner Tournaments 
e “an Nol T: -Protecled - can ч Backed-up 
IFT Idea ! 


ө v i$ ur the Critics are ata 
паа Jerry Pournelle - BYTE JAN 86 
"A Challenging Opponent" PC Worid - NOV 85 


* 1-716-865-8412 Today 
or Send order c» Parlor Software Co. 
Box 17850, Rochester, NY 14617 
(No $4 S&H Charge on Phone orders) 


e Same Da Shipping - Dealer Inquires Welcome 
Guaranteed to be Strongest Available 


Inquiry 262 


TOSHIBA T1100/3100 
PORTABLE 
ENHANCEMENT PRODUCTS 


(1 FLOPPY LINK CARD/CABLE 


[1 TEAC/TOSHIBA 3%” FDD 
(WITH UNIVERSAL MOUNTING KIT) 


О EXTERNAL 514" 


Г] EXTERNAL 20MB HARD DISK . . $995 
L] EXTERNAL 30MB HARD DISK . . $1195 
C 300/1200 BAUD INTERNAL MODEM$350 


О DICONIX (KODAC) 150 CPS... . $395 
| PRINTER 


INKJET 
(375 LBS WITH N-CAD BATTERIES) 


(1 TAXAN 620 RGB MONITOR .. .$395 


ПІ TOSHIBA T1100 PLUS/T3100 ...CALL 
VISA -MIC ADD 3% AMEX ADD 5% 
VOLUME DISCOUNTS- 


COMPUSALES 
16819 S. HAWTHORNE BLVD. 
LAWNDALE, CA 90260 
(213) 370-3711 


Inquiry 80 


COMPUTER 
NETWORK 


1294 Su LJ 

Swiich! Der b a cma 

switch lets oun 

you Intercon- 

nect 4 RS-232 

devices with 

4 other RS-232 devices simultaneously. Ali 
eight devices can be working at the 
same time! What you will have is a mini- 
networking system for the price of other 
companies’ simple ewitches. And you never 
have to learn complicated software com- 
mands. Rellable and affordable port expan- 
slon is as simple as pushing a button. Has 
LEDs ta monitor data lines, MOV surge pro- 
tectors and transmit-receive buttons that 
allow 2-way communications. 30 day 
money back guarantee (less shipping & 
handling). 1 year unconditional warranty. 
Add 66 shipping & handling. Free catalog. 


call toll-free 800-647-1800 
МЕЈ Enterprises, Ince. 
ME 921 Louisville Road 
Starkville, MS 39759 


Inquiry 221 


**** FOUNTAIN-XT COMPUTERS"*** 


* IBM COMPATIBLE 

* 640 k RAM 

e SEAGATE 20M HARD DRIVE Wi 
CONTROLLER 

* 2-320 k FLOPPIES 

e MULTI-DISPLAY COLOR MONITOR 
WICARD 

e AT-STYLE KEYBOARD 

• [200 BAUD INTERNAL MODEM 

e 72 HOUR BURN IN 

* MANUFACTURERS WARRANTY 


AT'S & OTHER CONFIGS. AVAILABLE 


Н & 5 SALES, INC. 
PO. BOX 
RAVMORE. "MO 64083 


(816) 331-3933 


PREPAID ORDERS — NO SHIPPING CHARG 
(BM. REGISTERED TRADEMARK OF INTERNATION AL BUSINESS 
MACHINES CORP 


Inquiry 421 


IBM-PC/XT/AT 
>>>> Parallel 


BlueBox 
Printer Buffer 


Short Description: 


^ 64 kByte 
~ 256 kByte 


^ COPY/CLEAR Button 


„” Ready to plug in 
including 5 ft. IBM-cable. 
» It's only a small box. 
ен co od 
Interfaces, buffers and cables available for maosi 
major computer and printer manufacturers: 
TecIrans ~ Guertzgen, 
6925 Rosemead Blvd. 
бап Gabriel, CA 91775 
[B18] 285-5121 


ВМ PC/KTIAT are Irsdemarks of Intern Business Machines 
CENTRONICS із a trademark of Centronics Data Comp. 


Inquiry 355 


THE LATEST IN PC ENHANCEMENT PRODUCTS 
ENHANCED GRAPHICS ADAPTOR wy об MB 


100% ІВМ COMPATIBLE—PASSES ІВМ EGA DIAGNOSTICS 
* COMPATIBLE WITH IBM EGA, COLOR GRAPHICS ADAPTOR AND 


MONOCHROME ADAPTOR 
x DISPLAYS 16 COLORS OUT OF 64 COLORS 
* COMES WITH 256K OF VIDEO RAM NOW ONLY i A n D D | 
* DUAL SCANNING FREQUENCIES 
WORKS WITH STANDARD OR 259 05 
EGA TYPE RGB MONITORS $ " 
АА Сы SYSTEM 


EGA MONITOR | | Tie INCLUDES HARD DISK CONTROLLER, CABLES 


\ Li | AND INSTRUCTIONS. ALL DRIVES ARE PRE- 
FULL ONE YEAR WARRANTY | ль TESTED AND COME WITH А 1 YEAR WARRANTY. 
* EGA AND CGA COMPATIBLE 
* SCANNING FREQUENCIES: 
15.75 KHz / 21.85 KHz 
* 14" BLACK MATRIX, 
NON-GLARE SCREEN 
* RESOLUTION: 
640 x 200 / 640 x 350 
* .31 DOT, 25MHz 
* 16 COLORS OUT OF 64 
* TEXT SWITCH-GREEN/AMBER 


$499.95 
AT MULTIFUNCTION CARD $199.95 - 


ADDS UP TO 3 MEGABYTES OF USER EXPANDABLE MEMORY 


* SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 1.5 
MEGABYTES RAM ON BOARD, UP TO 3 MEGABYTES WITH 
OPTIONAL PIGGYBACK CARD 

* LISES 64K OR 256K DYNAMIC RAMS 

* PARALLEL PORT & GAME PORT 

* SERIAL PORT 

* OPTIONAL SECOND SERIAL PORT 


PIGGYBACK MEMORY CARD (wo MEMORY INSTALLED) $49.95 


EXPANDED MEMORY — Қ... d 


UP TO 2 MEGABYTES OF LOTUS/INTEL COMPATIBLE MEMORY 


* CONFORMS TO LOTUS/INTEL EXPANDED MEMORY 
SPECIFICATIONS (EMS) 

* SHIPPED WITH ZERO K RAM, USER EXPANDABLE TO 2 
MEGABYTES 

* USES 64K OR 256K DYNAMIC RAMS 

* USE AS EXPANDED (EMS) OR CONVENTIONAL MEMORY, 
RAMDISK OR SPOOLER 

* SOFTWARE INCLUDES EMS DEVICE DRIVERS, 
PRINT SPOOLER AND RAMDISK 


EPROM PROGRAMMER 


FOR IBM PC/XT/AT AND COMPATIBLES 


х PROGRAMS 27xxx SERIES EPROMS UP ТО 27512 

* MENU DRIVEN SOFTWARE PROVIDED ON DISKETTE 

* AUTOMATICALLY SETS PROGHAMMING VOLTAGE 

* LOADS AND SAVES EPROM BUFFER TO DISK 

* READ, WRITE, COPY, VERIFY OR CHECK BLANK 

* DEBUG STYLE EDITOR FOR EASY MODIFICATION OF PROGRAM 
* SPLITS OR COMBINES EPROMS OF DIFFERING SIZES 

* INTERNAL CARD WITH EXTERNAL CABLE FOR A ZIF SOCKET 


m [| 
:й: JDR М | d 110 Knowles Drive, Los Gatos, CA 95030 
СТО eviCes Toll Free 800-538-5000 © (408) 866-6200 е FAX (408) 378-8927 е Telex 171-110 


Inquiry 176 


© COPYRIGHT 1986 JOR MICRODEVICES 
THE JDR MICRODEVICES LOGO IS A REGISTERED TRADEMARK OF JOR MICRODEVICES. JOR INSTRUMENTS AND JDA MICRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES 
ІН 15 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES 


20MB HARD DISK SYSTEM ONLY 530995! 


STATIC RAMS ж ж ж ox HIGH-TECH x ж ж ж 
|4507 МЕС V20 UPD70108 $1195 


(450na)(CMOS) 
(450na)(LP} | 
(450ns) REPLACES 8088 TO SPEED UP IBM PC 10-40% 
* HIGH-SPEED ADDRESS CALCULATION 
IN HARDWARE 
* PIN COMPATIBLE WITH 8088 Бла BU) 


(450ns)(LP) 
(200nsAL P) 
* SUPERSET OF 8088 INSTRUCTION SET | 2764.200 200na)(5V) 
« LOW POWER CMOS (35044614 PINI 
$13.95 


(150nsH(LP) 
8MHz V20 UPD70108-8 ERINEV 
$19.95 


2101 
5101 
2102L-4 
2112 
2114 
21141.4 
21141.2 
21141-35 
ТІМ54044-4 
| TMM2016-150 
TMM2016-100 
HM6116-4 
HM&116-3 
ММ651161Р-4 
HM6116LP-3 
HM6116LP-2 
HM6264P-15 
HM6264LP-15 
| HM6264LP-12 


( 
(ZEON BVH21V РЕМ!) 
1200ns)(bV)21V РЕМ) 
(250na)(SV)|CMDS] 


{200ns)(CMOS) 
(150ns}(CMOS) 
{200ns}{CMOS)(LP} 
{150na)(CMOS)}(LP) 
(120ns}(CMOS)(LP) 
{150ns}(CMOS) 
(150ns)(CMOS)(LP) 
(120ns (CMOS)(LP) 


DYNAMIC RAMS 


(150na! 
{100na} 

Ee 

{250na)(6V) 49 

21V PGM« Program at 21 ots 


(450ns) 
4.25 
17.95 
4.25 
{250ns)(SV)(CMOS) 
| 8MHz V30 UPD70116-8 


SV- Single 5 Volt Supply 


> шы t MM aca ceca a 
Фрай аал O 


k k k X SPOTLIGHT ж ж ж 


EPROM ERASERS 


quM ee 
CORPORATION 


4116-250 
4116-200 
4114-150 
4116-120 
MK4332 
4164-200 
4164-150 
4164-1209 
MCM6665 
YMS4164 


4164-REFRESH 


TMS4416 


41128-150 


TMS4464-15 


41258-200 
41256-150 


163841 
1638451 
163841 
1638401 
3276821 
6553621 
65536x1 
65536x1 
6553641 
6553621 
6553621 
16384к4 
13107241 
65536nx4 
26214411 
26214421 


Bv-Singla 5 Vott Supply 


(250ns) 
(200ns) 
{150ns) 
(120ns) 
(200ns) 
(200nsM5v) 
(150nsH5v) 
{120ns}(Sv) 
(200nsH5v| 
(150naH5v) 


ORDER TOLL FREE 
800-538-5000 


1,95 
(150ns}{5V)(REFRESH) 2.95 
4.95 


(350nsH5v) 
(150nsi(5v) 
(150лаҢ5у) 
(20055) 
{150па) (5) 


95 
REFRESH:Pin 1 Refresh | 


1.0 MHz 


6502 
65C02 (CMOS) 1 2. 
50 


CRYSTALS 


32.768 КН: 


б 


м 


MN эм а а а >з тє га са ADAMS 
йаш гш Фа A D A D D O A 


ьшюы 
in in ints 
Wann 


280-СРО 2 5 MH: 1.69 


4.0 MHZ 


ZBOA-CPU 


Z80A-$10/1 
ZB80A-SIO/2 


8.0 MHZ 


Z808-CPU 
ZBOB-CTC 
zBOoB-PIO 
ZBOB-DART 
ZB0B-SIO/0 
2808-31072 
28571 2100 


лл за А о 
948998953 


3.75 
4.25 


MM5369 
MM5369-EST 1.95 
MM58167 
MMSB174 
MSM5832 


оо =a No сл Be ot 
ip io w io io to ipia ig 
GA GUT on An at at 


CIRCUITS 


1.95 


12.95 
41.95 
2.95 


TMSS918A 


DISK 
CONTROLLERS 


1771 


BIT RATE 
GENERATORS 


MC 14411 
BR1341 
4702 
COMB116 
MM5307 


єл te 
ш Pe 
Га.) 


a 3 


оогасоооо 


7415241 
745242 
7415243 
7415244 
7415245 
7405251 
7415253 
74052565 
7415257 
7415258 
7415259 


Е 
с Огеш т MAAN D ЬШ NNNs- 


10.738635 
4.35 


HIGH SPEED CMOS 


А new Tam 


of high speed CMOS logic foaturing 
Schottk, 


74H C: Operate at CMOS logic levels and але ideal 
for new. all-CMOS designs 


74H C00 


| 74HCO2 


74HCO04 


| 74HCOB8 


74HC10 
74HC14 
TAHC20 
7AHC27 
74HC30 
74HC32 
74НС51 
74MC74 
74HC85 
74H CBG 
74HC93 
74HC107 
74HC109 
74HC112Z 


| 74HC125 


CRYSTAL 
OSCILLATORS 


1.0MHz 
1.8432 
9 


оомо ос обл 


UARTS 


Av5-1013 
AY3-1915 
TR1602 
2651 
146402 
16403 
INS8250 


9.95 
19.95 
.78 


ТМ599631 
TMS39532 
ULN2003 
3242 

3341 
MC3470 
MC3480 
MC3487 
11С90 
2513-001 UF 
AY5-2378 
AYS- 3600 PAC 11 85 


25152521 2.80 
25152589 2.80 
201531 1.95 
261532 1.85 


74HC132 
74HC133 
74HC138 
74HC139 


74HC 148 
74HC151 
74HC154 
74HC157 
74HC1528 
74HC163 
74HC175 
TAHC240 
TAHC244 
74HC 245 
74HC257 
74HC259 
74MC273 
74HC2939 
74H C358 
74HC373 
74HC374 
74HC380 
74HC393 
74HC4017 
74HC4020 
74HC4049 
74HC4050 


танстоо 


NN рға. 
55982955288 


74НСТ: Chrect, drop-m replacements (ог iS TTL 
and can be intermixed with 7415 m the same circuri- 


74HCTOO 
74HCTO2 
74HCTO4 
74HCTOG8 
74HCT10 
74HCT11 
74HCT27 
J74HCT30 
74HCT32 
74HCT74 
74HCT75 
74AHCT138 
74HCT139 
74HCT154 
74HCT157 
74HCT158 
74HCT161 
74HCT164 


74F139 1.89 
74F157 1.69 
74F240 3.29 
74Ғ244 3,28 


74HCT166 
74AHCT174 
7TAHCT133 
74HCT194 
74M CT240 
74HCT241 
74AHCT244 
74HCT245 
74HCT257 
74HCT259 
74НСТ273 
74HCT367 
74HCT373 
74HCT374 
74HCT393 
74HCT4017 
74HCT4040 
74HCT4080 


74*251 1.69 
74F253 1.88 
74F257 1.69 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices 
110 Knowles Drive, Los Gatos, CA 95030 


42 Toll Free 800-538-5000 ә (408) 866-6200 
FAX (408) 378-8927 * Telex 171-110 


P il 


© COPYRIGHT 1986 JDR MICRODEVICES 


Inquiry 177 


THE ү MICIDOEVICES LOGO IB А REGISTERED TRADEMARK OF JORA MICHRODEVICES. ЖҮН INSTRUMENTS AND JOA NSERDDEVICES ARE TITADENAHX& OF JOH MICRODEVICES 
ІНМ 15 А TRADEMARK DF INTERNATIONAL ШШ АМЕ БЕ. MACHINES. APPLE 15 A TRADEMARK OF APPLE COMPUTER 


74Ғ260 1.79 
74F283 3.95 
74F373 4.28 
74F374 4.29 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10.00. For shipping and handling Include 52.50. "or UPS 
Ground and 83.50 (сс UPS Air. Orders over 1 Ib. and foreign orders may require 
additional shipping charges - please contact our sales department for the mount, С.А. 

residents musi include applicable sales tu. All merchandise is warranted loc 90 days 
unless otherwise slated. Prices аге subject to change without noice. We are nol 
responsible for typographical errors. We reserve the right to fimi (quantities and tz 
substitute manufacturer. АЙ merchandise subject % суым sale. 


20MB HARD DISK SYSTEM ONLY 536995! ` 


CMOS 7400/8000 7 VOLTAGE | LIMEAR 
14419 4.95 319 — 74147 REGULATORS 99  4M733 


41% : 
9 і ; LM747 
74151 й i 7905Y . 4 LM748 
74153 . 3 MC1330 
74154 i г . i MC1350 
74155 і 4 | ы MC1372 
Е ; | За 11434 
74159 TO-3 CASE | 
74161 j ў 
74163 { 7812K 139 7312К 1.49 
74164 : Т 
74165 5 . ТО-93 САБЕ 
74186 . i 78105 .49 79105 49 
74175 Í І 78112 .49 79112 1.49 
74177 Е 46258 
74178 : , OTHER VOLTAGE REGS 
74181 . А LM323K 5V 3A TO-3 4.79 
74182 ; ; LM33BK д4; БА TO-3 6.95 
: 78H12K 12V БА TO-3 8.46 


DATA ACQ PN 


ADCOBOO 15.55 PIN 
ADCOBO4 3.49 , PIN 
АОС0В09 4.49 г PIN 
ADCOB16 14.95 * PIN 
АОС0817 9. L PIN 
. . АрС0831 8. Р PIN S 
74С911 8.85 T А DACOBOO 4. А 
74CB17 12.95 . ОАС0806 1. > PIN WW 
74C922 449 А DACOBOB 2. Р РІМ WW 
74С923 4.95 Я DAC1020 8. 
740926 7.95 А 9637 . DAC1022 
80C87 85 MC1408LB 


36 PIN CENTRONICS INTERSIL 
MALE 


100 PIN ST 5:100 1125 ІСІ7106 9.95 15 PIN ZIF 
100 PIN WW 5100 .125 4. IDCEN36 RIBBON CABLE 6.95 1C17107 12.95 24 PIN ZIF 
62 PIN ST IBM PC .100 1. CEN36 SOLDER CUP 4.95 ICL7660 2.95 2B PIN ZIF 
$0 PIN ST APPLE 4100 2. FEMALE | 1CL8038 4.95 ME 40 РІМ ZIF 
44 PIN ST STD 156 1. IDCEN36/F RIBBON CABLE 7.95 ІСМ7207А 5.95 
44 РІМ WW STD 158 4. CEN365PC RT ANGLE PC MOUNT 4.95 ICM7208 15.95 


DIODES/UPTO/TRANSISTORS 
pescniprion | | ompeRBv |, rz TGs 25 — 4NZ 


HIGH RELIABILITY TOOLED pe 
ST IC SOCKETS AUGATIXST ЕЗЕЗ өз 
HIGH RELIABILITY TOOLED 
CO P HEADERS] | ссы |49 | 59 | аз | 
_ (010 HEADERS] 
ic CN РЕЗЕ 
DIP PLUGS 1063 


zybbzh eeaheRy 
К ТТЕР ІІ 


LED DISPLAYS 


FND-357(359) COM CATHODE 
FNO-500(503) COM CATHODE 
FND-507(510) COM ANODE 
MAN-72 COM ANODE 


pem. ае 
|42 
МАМ-74 COM CATHODE 


ЕЗЕЗЕЗ 
| MALE | ӘйеР | 1.25 
SOLDER CUP (FEMALE | DBxxS | .95 | 1.15| 1.50] 1.50 
11.49} -- [1.95] MAN-8940 COM CATHODE 
| — [2.00] | EE COM CATHODE 
3. 


RIGHT ANGLE | MALE | DBmPA | 1.20 
РС SOLDER | FEMALE | DBx«SH | 1.25| 1.55) - 
| DBxaPWW | : 
| МАЕ | DBxaPWW RUE ase TIL-311 4x7 HEX W/LOGIC .270" 
=a 6,84 НР5082-7340 4я7 HEX W/ LOGIC 290" 


DIFFUSED LEDS © 155 зоо» 


JUMBO RED : .09 

JUMBO GREEN ; 12 

JUMBO YELLOW 12 
ORDERING INSTRUCTIONS: INSERT THE NUMBER OF CONTACTS IN THE POSITION MOUNTING HDW 9 
MARKED "xx" OF THE "ORDER BY" PART NUMBER LISTED MINI RED : 


EXAMPLE: A 15 2м HIGHT ANGLE MALE PC SOLDER WOULD BE DBTSPR 


MOUNTING HARDWARE $1.00 511144444 дала SWITCHES 


MINI-TOGGLE ON-ON 
MINi-TOGGLE ON-ON 
MINI-TOGGLE ON-OFF-ON 
MINI-PUSHBUTTON М.О. 


| | . CONTACTS — à | 
DESCRIPTION ORDER BY MINI-PUSHBUTTON N.C. 
TOGGLE ON-OFF 


PST 
[SOLDER HEADER —  |iDHxxS |82 [129 [1.68 [2.20 [2.58 [324 | % ке BCD OUTPUT 10 POSITION 6 PIN DIP 
RIGHT ANGLE SOLDER HEADER | іНкх6й | 85 [1.35 [1.76 [2.91 [2.72 [3.39 | te dil DIP SWITCHES 
[—  wWHtapEn —  [iDHe«w [1.86 [2.88 |3.84 [4.60 [5.28 [6.63 бана ud 


RIGHT ANGLE WW HEADER | (DHxxWR — 2.05 |3.28 [4.22 [4.45 [4.80 [7.30 | seamen ШШ = 250900 
RIBBON HEADER SOCKET | iDSxx  [.79 | 99 |1.39 | 1.59 [1.99 [2.25 | б POSITION ‘90 10 POSITION 


| __ RIBBON HEADER —  [|ibMzx | — [5.50 |6.2517.00 17501150) [ A 
| "RIBBON EDGE CARD |iDExx 1 |1.75 [2.25 [2.65 |2.75 |3.80 [3.95 | ERNO АН РА EE OU > r 
FOR ORDERING INSTRUCTIONS SEE D-SUBMINIATURE ABOVE RIBBON CABLE 


SINGLE COLOR 
ЖР]. а] 


When I called JDR, the operator was super БЕГЕ 
| 440. 
| 80 | 550 | 
| 75 | 685 | 
[ 9.35 | 


HARD TO FIND SHORTING friendly and patient, not to mention very 
“SHAPABLE’ HEADERS BLOCK helpful, In addition, the delivery was made 


728 
E M 
very quickly. On top of all that, I am most [ .36 | 320 
| ver! ckly. On о š 
С МАКЕ ANY SIZE HEADER, CONTACTS happy with the fins зелето itself. It’s | 45 | 400 | 25 |6 
| 46 | 410 | 28 [| 735 | 
| .63 | 540 | 1.07 
| -72 | 640 | 720 | 11.00 | 
| Вз | 750 | 1.50 | 


impedi а ЕТЕД естуші quality, price and warranty аге most 
1x40 — STRAIGHTLEAD — 95 : " 
1x40 RIGHT ANGLE 1.45 CENTERS ERREUR: Thanks again and keep up the 
2x40 STRAIGHT LEAD 249 5 /$1 00 good work. 


2x40 RIGHT ANGLE 2.95 Scott Feickert 


CALL FOR VOLUME QUOTES ©COPYRIGHT 1986 JDR MICRODEVICES Inquiry 177 


20MB HARD DISK SYSTEM ONLY 538955! 


a \ 


SPECIA 
SOCKET-WRAP 1.D.™ 


* SLIPS OVER WIRE WRAP PINS 
* IDENTIFIES PIN NUMBERS ON WRAP 
SIDE OF BOARD 
* CAN WRITE ON PLASTIC; SUCH ASIC d 
PARTE PCK. OF PRICE 
IOWRAP 08 10 1 
10 
10 


40 IDWRAP 40 5 1.96 
PLEASE ORDER BY NUMBER ОҒ 
PACKAGES (РСК. OF) 


CAPACITORS 
TANTALUM 
15V 35 474 35V 


TERS CORNER 


PAGE WIRE WRAP WIRE 
PRECUT ASSORTMENT 
IN ASSORTED COLORS $27.50 


WIRE WRAP PROTOTYPE CARDS 


FR-4 EPOXY GLASS LAMINATE 
WITH GOLD-PLATED EDGE-CARD FINGERS 


EN®S 1231/86 Ws 


3.18" 50 MASUSHITA 


100ea: 5.5", vat dotes 7.0" 


2Ббав: 2.5", 


Б.О” 


Бйбав: 3.0", 35". ‚ 4.0" 


SPOOLS 


100 feet 64.30 
500 feet $13.25 


Pleasa s, 


250 feat $7.25 
1000 feet $21.95 


pacify color: 


Blue, Black, Yellow or Red 


EMI FILTER 


* MANUFACTURED 
| кү CORCOM 
а 


OW COST 
* FITS LC- HP BE LOW 


а B AMP 120/240 VOLT ^ 


8 FOOT LINE CORDS 


16-2 2 CONDUCTOR 
5-3 3CONDUCTOR 


LC-HP 3 CONDUCTOR WEM 


FEMALE SOCKET 


MUFFIN FANS 


ROTRON 


3.15" 50 


FRAME STYLE 
TRANSFORMERS 


12.6V AC CT 2 AMP 
12.6V AC CT 4 АМР 
12.6V AC CT B AMP 
25.2V AC CT 2 AMP 


IBM-PR2 
IBM 


BOTH CARDS HAVE SILK SCREENED LEGENDS 
AND INCLUDES MOUNTING BRACKET 


WITH “БУ AND GROUND PLANE .... 
AS ABOVE WITH DECODING LAYOUT 


S-100 


BARE - NO FOIL PADS ..,.......,. 515.15 
HORIZONTAL BUS . .. s за $2180 
VERTICAL BUS . 
SINGLE FOIL PADS PER HOLE ... 


BARE - ND FOIL PADS 

HORIZONTAL BUS .. 

SINGLE FOIL PADS PER HOLE ...... : 
FOR APPLE lta AUX 52ЮТ.......,... 9320.00 


SWITCHING POWER SUPPLIES 
P8-IBM $88.85 


e FOR IAM PC-XT COMPATIBLE 

“135 WATTS 

* «SV @ 15A, «12V 242A PS.IBM 
-SV @ БА. -12V @ .БА 


$4.95 


IBM-PR1 
IBM-PR2 


227.95 
$29.95 


16.95 


* ONE YEAR WARRANTY 


25 РІН D-SUB 


GENDER (мей 


CHANBERS 
$7.95 

DATARASE EPROM ERASER — $34.95 

+ ERASES 2 IN 10 MINUTES -— 


« COMPACT-NO DAAWER A 
| we 


| PS-IBM-150 


| « FOR IBM PC-XT COMPATIBLE 


$79.95 


“150 WATTS 

e +12V @ 5.2А, +5V @ 18A 
-12V @ „БА, -5V @ БА 

a ONE YEAR WARRANTY 


P$-130 $98.95 

« 130 WATTS 

* SWITCH ON FEAR 

a FOR USE ІМ OTHER ІВМ 
TYPE MACHINES 


P5-130 


| «90 DAY WARRANTY 


* THIN METAL SHUTTER 
Va WATT RESISTORS 


PREVENTS UV LIGHT 
FROM ESCAPING 
5% CARBON FILM ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG. CHM 
OPCS хате майа .06 100 PCS хате value .02 
50 PCS umowa .025 1000 PCS sano value .015 


RESISTOR NETWORKS 
10 PIN 9RESISTOR 
8 PIN 7 RESISTOR 
16 PIN 8 RESISTOR 
16 РІМ 15 RESISTOR 
14 PIN 7 RESISTOR 
14 РІМ 13 RESISTOR 


SPECIALS ON BYPASS CAPACITORS 
01 uf CERAMIC DISC 100/$5.00 
01 pf MONOLITHIC 100/810.00 
.1 ut CERAMIC DISC 100/56.50 
‘+ ut MONOLITHIC 100/812.50 


PART DISTRIBUTION| TIE JERMINAL | TIE RAOING 
NUMBER STAIP{S) POINTS| STRIP(S) |POINTS| POSTS 


pea qne 1 2 


1.38 x 6.50" 


eee ENTTNMEN 5 

id ime XE ma ee eee | 

wau: 204-3 | 3.94 x 8.45" | акый: OCA Ram Gero Ри, 
[ao | 2 |1460) 3 | 


|WBU-204 |5.13x8.45" | 
wai 25 6.88 x 9.06" |  $ | 500 | 


|wmu-208 [| 8.259.456" | 7 | 70 [| а |290) 4 (|3545 


| 500 | 3 |180) 8 (|2855 


WBU-208 


Р5-А $48.95 
* USE TO POWER APPLE TYPE 
SYSTEMS, 79.5 WATTS 
» *5V @ 7A, *12V @ ЗА 
-5V @ „БА, -12V @ .БА 
« APPLE POWER CONNECTOR 


Р5-8Р1200 548.85 


a *8V (2 26A, >12У 0 3.54 
-BV @ 1A, -32V @ 1A 

« UL APPROVED 

* ALUMINUM ENCLOSURE 


BOOKS ву STEVE CIARCIA 


BIULD YOUR OWN 
780 COMPUTER 


CIRCUIT CELLAR VOL 1 
CIRCUIT CELLAR VOL 2 
CIRCUIT CELLAR VOL 3 
CIRCUIT CELLAR VOL 4 
CIRCUIT CELLAR VOL 5 


LITHIUM BATTERY 


AS USED IN CLOCK CIRCUITS 


10 


3 VOLT BATTERY 
BATTERY HOLDER 


MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP $14.95 


OVER B00 PAGES OF DATA SHEETS 
ON THE MOST COMMONLY USED 
ICs. INCLUDES TTL, CMOS, 741500, 
MEMORY, CPUs, MPU SUPPORT. 
AND MUCH MORE! 


NEW EDITION! 
1986 
IC MASTER 


THE INDUSTRY STANDARD 
$129.95 


$17.95 
$18.95 
818.95 
918.95 
$19.95 


$1.49 


Visit our retail store located at 1256 S. Bascom Ave. in San Jose, (408) 947-8881 


JDR Microdevices 
110 Knowles Drive, Los Gatos, CA 95030 
А М 4^." Toll Free 800-538-5000 * (408) 866-6200 


Telex 171-110 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order 510.00. For shipping and handling include 5250 for UPS 
Ground and $350 ior UPS Air. Orders over 1 Ib. and foreign orders 
additional shipping charges - please contact our sales 

residents musi Include applicable sales tax. All merchandise ia warranted for 90 days 
‚ We are nal 


тау require 
ni tor the amount, CA. 
unless otherwise stated. Prices are subject to change 


without 
responsible for typographical errors, We reserve the right to limil quantities and (с 
Sale. 


substitute manufacturer. All merchandise subjeci 


to prior 


M s ` FAX (408) 378-8927 * 
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" “JOR MICROOEVICES LOGO 15 A REGISTERED TRAOEMARK.OF JOA MICRODEVICES. JOR INSTRUMENTS AND JOR MICRODEVICES ARE TRADEMARKS OF JOR MICRODEVICES 
ІНМ 15 A TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. APPLE 15 д TRADEMARK OF APPLE COMPUTER. 


e 


20MB HARD DISK SYSTEM ONLY 5309951 


DISK DRIVES APPLE COMPATIBLE 2 WAY SWITCH BOXES BUILD STEVE CIARCIA'S 


FOR APPLE COMPUTERS IÀ ІҢТЕНҒІСЕ CARDS | -avanne eror 
Iu. INTELLIGENT 
AP-150 V r— v: . далан AES CHES ен MOUNTED 


* 3 FEMALE GOLD-PLATED CONNECTORS 


EPROM PROGRAMMER 


AS SEEN IN BYTE, OCT. 86 


t STAND-ALONE ОН R$-232 SERIAL 
OPERATION 


* MENU SELECTABLE EPROM TYPES— 


$99.95 


« V; HT, DIRECT DRIVE 
* 100% APPLE COMPATIBLE 
» SIX MONTH WARRANTY 


NO CONFIGURATION JUMPERS 
- DUPLICATE OR BURN ANY АВ-Р CENTRONICS PARALLEL $39.95 « PROGRAMS ALL 5V 27XXX EPROMS 
B AL-500 STANDARD 27xx SERIES EPROM BÀ АВ-8 ns232 SERIAL $39.85 FROM 2716 TO 27512 
$129.95 1 ' SOFTWARE IS INCLUDED. Еч D * READ, COPY OR VERIFY EPROM 
* UPLOAD/DOWNLOAD INTEL 
, MOLDED INTERFACE CABLES HEX FILES 


* HIGH SPEED WRITE ALGORITHM 


HANISM-DI Rt 
* TEAC MECHANISM-DIRECT DRIVE * LED INDICATORS FOR ACTIVITY 


* 100% APPLE COMPATIBLE 


6 FOOT, 100% SHIELDED, MEETS FCC 


ж PROGRAMMER DRIVER USER 


à NTY “ NO EXTERNAL POWER SUPPLY IEM PARALLEL PRINTER CABLE 9.95 MODIFIABLE 
TELE ONE YESA WANNA NEEDED CENTRONICS MALE TO FEMALE 15.95 
“ ONE YEAR WARRANTY CENTRONICS MALE TO MALE 14.95 
MODEM CABLE FOR IBM 7.95 
Ң5232 SERIAL MALE TO FEMALE 9.95 
RS232 SERIAL MALE TO MALE ‘35 
18K RAMCARD $39.95 KEYBOARD EXTENSION (COILED) 7.95 
AP-1 35 recaian Зон APPLE Il JOYSTICK EXTENSION 4.95 KIT INCLUDES PCB AND ALL 


COMPONENTS EXCEPT CASE AND 
POWER SUPPLY 


| $129.95 


| * FULL HT SHUGART MECHANISM 
a psit] REPLACEMENT FOR APPLE 


K 
* SIX MONTH WARRANTY 


51a” FLOPPY DISK DRIVES 


» Sane YOUR 48K APPLE TO 


“ USE IN PLACE OF APPLE 
LANGUAGE CARD 


BARE PC CARD W/INSTRUCTIONS 


TANDON TM100-2 05/00 (FOR IBM) i 
TANDON ТМ50-2 ^ НТ DS/DDIFORIBM) 379.95 
МР!-852 05/00 (FOR IBM) $79.95 


9. 77 
$249 95 » 135 ІС TEST CARD $99.95 8 FLOPPY DISK DRIVES 
. + 
E INTERN ПОТЕ “Ех OD TSA AIX FD 200-6 05/00 [SA/851R EQUI) $159.00 
de DERE : SüeronT erson ам алаға | 
“р + FRICTION AND TRACTOR FEEDS 
* HIGH RELIABILITY DRIVE P 
HIGH RELIABILITY DRIVE, o n VARIABLE LINE SPACING AND PITCH DISK DRIVE ACCESSORIES 
. FULL ONE YEAR WARRANTY TEAC SPECIFICATION MANUAL £5.00 
TEAC MAINTENANCE MANUAL $25.00 
* QUICKLY TESTS MANY COMMON Уз HT MOUNTING HARDWARE $2.95 
ICs MOUNTING RAILS FOR IBM AT $4.95 
- DISPLAYS PASS OR FAIL "Y" POWER CABLE FOR 5%" Еров $2.95 
« ONE YEAR WARRANTY 6%" FDD POWER CONNECTORS 


NASHUA DISKETTES DEALS 


5'4" SOFT SECTOR 
DS/DD WITH HUB RINGS 


$999 6965 590% 


BOXOF10 ВИК ату SO BULK QTY 250 


NASHUA DISKETTES WERE JUDGED 
TO HAVE THE HIGHEST POLISH 
AND RECORDED AMPLITUDE OF ANY 

DISKETTES TESTED ACCORDING TO 

"COMPARING FLOPPY DISKS”, BYTE 9/84 


| » TESTS: 4000 SERIES CMOS, 
$1 39 05 74HC SERIES CMOS. 
» 7400, 7415, 74L, 74H & 745 
* 100% APPLE Ис COMPATIA 
READY TO PLUG !N Wi, SHI 
CABLE & MOLDED 13 РІ 
CONNECTOR 
e FAST, RELIABLE SLIMLINE DIRECT 
DAIVE 


* SIX MONTH WARRANTY 


DISK DRIVE ACCESSORIES 


FDD CONTROLLER CARD $49.95 
lic ADAPTOR CABLE $19.95 
ADAPTS STANDARD APPLE DRIVES 

FOR USE WITH APPLE lic 


LE, 
IELDED 


3008 MODEM 949.85 
FOR APPLE OR ІВМ 
INCLUDES ASCII PRO-EZ SOFTWARE 


а wer „ШЫ чи 
-— ^ шын 


e FCC APPROVED 
ғ BELL SYSTEMS 103 COMPATIBLE 
М NTC AC ADAPTOR 


TEAC FD-55 TANDON TM100-2 


DISK DRIVE ENGLOSURES 
САВ-1РН5 


FULL HT 8'4" BEIGE CABINET W/POWER SUPPLY 


KB-1000 


CASE WITH KEYBOARD 


$79.95 


2605 £41. 
DUAL SLIMUNE 5%” CABINET W/POWER SUPPLY 


FOR APPLE TYPE MOTHERBOARD SAT NNECT DISKETTES 
NUMERIC | KEYPAD WITH mE CABLE FOR APPLE lic. $14.95 NASHUA 514” E288 oc есіне ен $208.05 
кА xa osc N-MD2D DS DD SOFT $9.90 4 
N-MD2F 05. QUAD SOFT 534.95 DAB-2FH8 HORIZINTAL $218.95 
JOYSTICK | cn-ao: $7.95 N-MO2H DS HO FOR AT $49.95 DUAL FULL HT 8” CABINET W/POWER SUPPLY 
FOR ATARI 400, 800, 2600, NASHUA 8" 
va UE ее N-FD1 55 DD SOFT $27.95 
N-FD2D DS DD SOFT $34.95 
DISKFILE NASHUA 3.5" 
HOLOS 70 S^ DISKETTES N-385S 3.5"SS/DDFORMAC $32.85 
VERBATIM 5'4" 


V-MD'iD 55. ОО SOFT $23.95 
V-MDZD DS. DD SOFT $29.95 
v.MD110D 55/00 10 SECTOR HARD 823.95 


KEYBOARD-AP $49.95 


. ys cars) Sell FOR APPLE |! 
KEYBOARD 


» CAPS tock KEY, AUTO-REPEAT 
. ONE KEY ENTRY ЕЕ брак 


6895 
ONE KEY ENTRY O TEST EQUIPMENT FROM JDR INSTRUMENTS 
ecavessousseg - DIGITAL MULTIMETER PEN DPM-1000 $54 95 


ZIYIYITTTIY 
| » AUTO RANGING, POLARITY AND DECIMAL! 
pA f 3.5" DISKFILE Hops ао $85 ME. ace 35 pict 
' ed "E DISPLAY 
a DATA HOLD SWITCH Рр 


FREEZES READING 
> РАН AUDIBLE CON- 
ШІТҮ TEST 


POWER STRIP 


ж E л 912.05 6:2 

E iat 999999 * OVERLOAD PROTEC- 

APPLE Il $45.00 20MHz DUAL TRACE OSCILLOSCOPE MODEL 2000 $389.00 
APPLE Ile $45.00 35MHz DUAL TRACE OSCILLOSCOPE MODEL 3500 $549.00 
MULTIBUS $86.00 FOR MORE INFORMATION ON THE OSCILLOSCOPES, CALL US FOR FREE PRODUCT BRIEFS. 
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20 MEGA BYTE HARD E 


SEAGATE 87-225 20 MB HARD DISK SYSTEM 
INCLUDES HARD DISK CONT- 
ROLLER, CABLES AND IN- 
STRUCTIONS. ALL DRIVES ARE 


PRE-TESTED AND COME WITH 
A ONE YEAR WARRANTY. 


XT COMPATIBLE 
MOTHERBOARD 


$129.95 


* 4.77 MHz 8088 CPU, зад 
8087 CO-PROCES a 
* B EXPANSION SLO TS 

• ОК RAM INSTALLED, EXPANDABLE 
TO 840M ON-BOARD MEMORY 

* ALL ICs yd HIGHEST 
QUALITY PC BOARD 

« ACCEPTS 2784 OR 27128 ROMS 


PRO-BIOS $19.95 
IBM COMPATIBLE INTERFACE CARDS 


L WITH A ONE YEAR WARRAN | 
588.95 


МІЛТІ 1/0 FLOPPY CARD 


PERFECT FOR THE 640K MOTHERBOARD 
A 1 = TA SERIAL PORT; OPTIONAL 2nd 


SERIAL PORT 
* PARALLEL PRINTER PORT 
* GAME PORT 
* CLOCK/CALENDAR 
* SOFTWARE: CLOCK UTILITIES, 


RAMDISK, SPOOLER 
OPTIONAL SERIAL PORT $15.95 


MULTIFUNCTION CARD $04.95 


ALL THE FEATURES OF AST'S 6 PACK PLUS AT HALF THE PRICE 
"a: м + GOUEUCA EAR 


AME PORT 

і * SOFTWARE INCLUDED 
PRINTER CABLE 
MK RAM UPGRADE 


58.95 


COLOR GRAPHICS ADAPTOR 


$68.95 
FULLY pec id ЕЕ WITH ІВМ COLOR CARD 
u *4VIDEO INTERFACES: RGB, 
COMPOSITE COLOR, HI-RES 
COMPOSITE MONOCHRDME, 
CONNECTOR FOR AF MODULATOR 
« COLOR GRAPHICS MODE: 320 к 200 
« MONO GRAPHICS MODE: 640 x 200 
е LIGHT PEN INTERFACE 


MONOCHROME GRAPHICS CARD $88.95 


FULLY COMPATIBLE ҮҮЛВМ MONOCHROME ADAPTOR 8 HERCULES GRA PHICS 
| а LOTUS COMPATIBLE 


a 
: x 348 
e PARALLEL PRINTER A INTERFACE 


$48.95 


| MONOCHROME ADAPTOR 


А FANTASTIC VALUE FROM ЈОЯ! 
IBM COM LE UTPUT * 720 x 350 PIXEL DIPLA 
PLEASE NOTE: THIS CARD Witt NOT RUN LOTUS GRAPHICS AND DOES NOT INCLUDE A 


| FLOPPY DISK DRIVE ADAPTOR 


° INTERFACES UP TO 4 STANDARD 
FODs TO IBM РС OR COMPATIBLES 
¢ INCLUDES CABLE FOR TWO 
INTERNAL DRIVE 
» STANDARD DH37 FOR EXTERNAL 
DRIV 


* RUNS QUAD DENSITY ст 
WHEN USED WITH JFORMA 


HAYES COMPATIBLE, AUTO-DIAL, AUTO-ANSWER, AUTO RE-DIAL ON BUSY, 
POWER-UP SELF TEST, FULL ONE YEAR WARRANTY 


* * 
MODEL 12008 , „MODEL 1200H dunt DESIGN 


« INTERNAL DES 
GTH б” RD «WITH POWER SUPPLY 
ГЕМ is ) E » LED STATUS INDICATORS 


+ 10 INCH CAR —-" MALE 
* SERIAL PORT INCLUDED « INCLUDES SPEAKER 


$169.95 $148.95 $169.95 


"FOR IAM, INCLUDES РС TALK Ill COMMUNICATIONS SOFTWARE 


« "5160" STYLE M or 


$34.95 


- ONLY $389.95! 


CRT e FOR — APPLICATIONS 


Aen MR co 


в mA ui cd COMPATIBLE » ІВМ COMPATIBLE TTL INPUT » -— DCOMPATIBAE TTL ШЕРИП 
» 14" SCREEN a 12" NON-GLARE AMBER. CUBNON-GLAHE SCREEN 
a 18 TRUE COLORS LOW DISTORTION SCREEN • -Pii CURE EP PHOS PL 
* 25 MHz BANDWIDTH . М------ ОН: 720H к 350V аутПҮ HEJH RESOLUTE 
* RESOLUTION > 640 » 282 ATTRACTIVE E WITH і5 ҺЕН BAA OTH 
VEL BASE 115 LINES (CENTER) 
a ONE YEAR WARRANTY ШЫРА ТЕЕ нм 


5119.95 $99.95 
MONITOR STAND 
TILTS AND SWIVELS 


ONLY $12.95 
IBM PRINTER CABLE 


т T M Y PITT: 
CABLE FOR IBM PC INCLUDED 


$299.95 


BUILD YOUR OWN 256K 
MT COMPATIBLE SYSTEM 


XT MOTHERBOARD $129.95 
PRO-BIOS $19.95 
256K RAM $26.55 
130 WATT POWER SUPPLY $69.95 
FLIP-TOP CASE $39.95 
DKM-2000 KEYBOARD $59.95 
V» HT TANDON DRIVE $79.85 
FLOPPY DISK CONTROLLER $34.95 
MONOGHROME ADAPTOR — $49.95 
MONOCHROME MONITOR $99.95 


TOTAL: $611.10 


IBM STYLE 
COMPUTER GASE 


AN ATTRACTIVE STEEL CASE 
WITH A HINGED LID FITS THE 
POPULAR PC/XT COMPATIBLE 
MOTHERBOARDS 
» SWITCH CUT-OUT DN SIDE FOR PC/XT 


STYLE aon PLY 
a CUT-OUT B EXPANSION SLOTS 


«ALL HARDWARE INCLUDED 


IBM COMPATIBLE KEYBOARDS 
: IBM-5151 $79.95 


* REPLACEMENT FOR KEYTRONICE 
KB- 
* SEPARATE CURBSOR А NUMERIC 


K 
» CAPS LOCK & NUMBER LOCK 
IBM PC/XT KEYBOARD INDICAT: 


POWER SUPPLY DISK DRIVES 
e —__ 


- | TANDON TM50-2 
‚ „ёз 


$79.95 


ж % HTDS/DD 
* IBM COMPATIBLE 
* EXTREMELY QUIET! 


« FULLY ІВМ COM 
«LED STATUS INDICATORS FOR CAPS В 
NUMBER 


NOW ONLY $69.95 


* FOR ІВМ PC-XT COMPATIBLE 

* 135 WATTS 

a *5V @ 15A, +12V @ 4.2A 
-5У @ „БА, -12V @ БА 


150 WATT MODEL $78.95 


110 Knowles Drive, Los Gatos, CA 95030 


res JDR Microdevices Той Free 800-538-5000 • (408) 866-6200 е FAX (408) 378-8927 « Telex 171-110 
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Б-О-М-В 


BYTES ONGOING MONITOR Box 


ARTICLE? PAGE ARTICLE AUTHOR(S) ARTICLE# PAGE ARTICLE AUTHORIS) 
| 9 Microbytes .................... staff 12 193 The TMS34010 Graphics System 
2 29 What's New ................. , . Staff PrOCeSSOT ......-...--......... Killebrew 
3 52 Ask BYTE/Circuit Cellar 13 207 Plotting the Mandelbrot Set ...... Schroeder 
Feedback ..................... Ciarcia [4 215 Graphing Quadric Surfaces .......Haroney 
4 65 Book Reviews ......... (feria . Unger. t5 225  Free-Form Curves on Your Micro ..Enns 
Cunningham, 16 239 Four IBM PC AT Clones .......... Rash 
Hoffman [7 249 The Hercules Graphics Card Plus . .Malloy 
5 87 . Clarda's Circuit Cellar: Build 18 255 23 Modems ................... Satchell 
the GT180 Color Graphics Board, {9 265 Pascal for the IBM PC ........... Shammas 
Part 2: Hardware ............. . Clarcia 20 277 $5$ТЕША........... iiis es Robinson 
6 102 Programming Project: 21 281 Flash-Com........ РЕТИ: Meeks 
Using DOS Functions from Turbo 22 291 | Computing at Chaos Manor: 
Ра$са!.................... . , Yriart The Final Frontier ....... €— Q Pournelle 
7 113 Programming Insight: А Program 23 305 According to Webster: 
for Approximating Integrals ..... ..Smith Season's Greetings ....... ee Webster 
8 127 Debugging Macintosh Applications . . West 24 321 Applications Only: 
9 143 Local Effects of Nuclear Weapons . .Fanchi Stocking Stuffers ............... Shapiro 
id 161 Henon Mapping with Pascal ......Hughes 25 329 BYTE UK.: The U-MAN Potentlal .  Pountain 
I 181 Abstract Mathematical Art......,.Perry 26 349 Вес of ВІХ.................... BiXen 


BOMB Results 


PRIZE COMPARISON 

"A Comparison of MC68000 Family Processors" Is the winning article from in third In the vote tally for quantity. 

September, bringing author Thomas L. Johnson $100. In second and the winner And the first place prize for quality of $50 also goes to Thomas L. Johnson 
of $50 Is Adam Brooks Webber for his system software analysis of the two for his coverage of the five MC68000s. Congratulations to all of these Theme 
machines, "Amiga vs. Macintosh:;' Mike Morton's "68000 Tricks and Traps" came | authors. 


NEXT MONTH IN BYTE 


At press time the following articles are intended for publication in the January issue of BYTE: 


Theme: 

Next month's theme, Programmable Hardware, includes an overview of the evolution of programmable 
hardware, an explanation of the theory and physics of programmable logic devices, the merits of microcode 
versus hard-wiring, general considerations in designing with PALs, how to choose PALs for particular 
applications, and a programmable hardware construction article. 


Features: 
Steve Ciarcia concludes his three-part graphics construction project. We have a programming 
project on hashing, a programming insight or two, and a 68000-related piece on creating and manipulating 
Macintosh regions. 


Hardware Reviews: 
We'll feature coverage of 8 multifunction boards for the IBM PC AT, followed by an evaluation of 15 AT 
clones. We also plan to present reviews of the Data General/One Model 2, the Stride computer, 
and the Laser 128. Peripheral reviews will include a comparison of 12 graphics boards and the 
АП Card from АП Computers. 


Software Reviews: 
Among the software reviews we have on hand include three Modula-2s for the IBM PC, multitasking BASIC, 
RuleMaster, Laser Quill, and Scribble!. 


Plus columns by Pournelle, Webster, Shapiro, Pountain, and more from the Best of BIX; Book 
Reviews, What's New, Microbytes, and more. 


DECEMBER 1986 = BYTE 437 


A COMPUTER 
PROGRAM 
DELIVERED VIA 
SATELLITE! 


The Computer Chronicles, a haif-hour weekly 
television series brings you news and information 
from Silicon Valley and around the world. 


Correspondent Stewart Cheifet and Gary Kildall, 
creator of CP/M cover today's headlines and 
the stories behind them. 


Find out what is, what was and what will be, with 
the only computer program you're ever going to 
need. The Computer Chronicles, every week on 

a public television station near you. 


(Check local listings for time and channel.) 


Produced by KCSM, San Mateo, CA and WITF, Harrisburg, PA with funding irom McGraw-Hil's BYTE magazine. 


BYTE ADVERTISING SALES STAFF: 
Dennis |. Riley, Advertising Sales Manager, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281 


SOUTH PACIFIC 
SOUTHERN CA. AZ. NM. LAS VEGAS 


NEW ENGLAND 
ME. NH. VT. MA. RI. 


ONTARIO, CANADA & EASTERN CANADA М 
Paul McPherson Ir. (617) 262-1160 


McGraw-Hill Publications 
$75 Boylston Street 
Boston, MA 02116 


ATLANTIC 
NY. NYC, CT, МІ (NO 


TH) 
Leah C. Rabinowitz НЕ 512-2096 


McGraw-Hill Publications 

1221 Avenue of the Americas— 
39th Floor 

New York, NY 10020 


Dick McGurk (203) 968-7111 
McGraw-Hill Publications 
Building A—3rd Floor 

777 i RI d 
Stamford. CT 


EAST 

PA, KY. OH. NJ (SOUTH). 
MD. VÀ, W.VA, DE. DC. 
Daniel Ferro (215) 496-3833 
McGraw-Hill Publications 
Three Parkway 

Phifadeiphia. PA 19102 


50 


Suite 420 
Atlanta. GA 30319 


MIDWEST 


IL. MO, KS, IA. ND. SD. MN, Wi. NB. ІМ, MI 
Bob Denmead (312) 751-3740 
McGraw-Hill Publications 


Blair Building 


645 North Michigan Ave. 


Chicago. IL 60611 


SOUTHWEST, ROCKY MOUNTAIN 
UT. CO. WY, ОК TX, AR, MS. LA 


UTHEAST 
NC, SC, GA, FL AL ТМ 
aggie M. Dorvee 1404) 252-0626 
McGraw-Hill Publications 
4170 Ashford-Ounwoody Road— 


әри інін ИГ 


computer 
chronicies | 


ОР ТРТ E 


iiid 


Jack Anderson [714] 557-6292 


McGraw-Hill Publications 


3001 Red Hill Ave 


Building £1—5uite 222 
Costa Mesa. CA 92626 


Karen Niles 1213} 480-5243, 487-1160 


McGraw-Hill Publications 
3333 Wilshire Boulevard 4407 


Los Angeles, CA 90010 


NORTH PACIFIC 
Hi. WA, OR. ID. MT, NORTHERN CA. 
NV lexcept LAS VEGAS), W CANADA 


Mike Kisseberth (415) 362-4600 
McGraw-Hill Publications 


Kevin Harold (214) 458-2400 
McGraw-Hill Publications 
Prestonwood Tower—Sulte 907 
5151 Beltline 

Dallas. TX 75240 


425 Battery Street 
San Francisco. CA 94111 


Bill McAfee (415) 349-4100 
McGraw-Hill Publications 

95| Mariner's Island Blvd.—3rd Floor 
San Mateo, CA 94404 


International Advertising Sales Staff: 


Mr. Hans Csokor 
Publimedia 
Relsnerstrasse 61 
A-1037 Vienna, Austria 
222 75 76 84 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
PO Box 2156 

Bat Yam. 59121 israel 

3 866 56] 321 39 


Mr. Fritz Krusebecker 

McGraw-Hill Publishing Co. 

Liebi sse 19 
Frankfurt/Main | 

West Germany 

69 72 01 81 
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Mrs. Maria Sarmiento 
Pedro Teixeira 8. Off. 320 
iberia Mart 1 

Madrid 4. Spain 

| 45 52 891 


Mr. Andrew Karnig 

Andrew Karnig & Assoclates 
Finnbodavagen 

$131 31 Nacka, Sweden 
8-44 0005 


Мг Alain Faure 
McGraw-Hill Publishing Ca. 
128 Faubourg Saint Honore 
75008 Paris 

France 

{1} 42-89-01-81 


Mr. Arthur 


Scheffer 
McGraw ^n Publishing Co. 


34 Dara 
London 3RA 
England б 193 1451 


Manuela Ca барца 
McGraw-Hill Publishing Co 
Via Flavio Вагасећіпі 
20123 Milan, Italy 
02 В6 90-517 


Seavex Ltd 
400 Orchard Road. £10-01 
Republic. 0923 
lic of Singapore 
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398 IM COMPANY 286, 287 
4 ABSOFT 350 
3 ACS IMPORTERS 408 
4 ADDISONAVESLEY EDU MEDIA. 62 
5 ADDMASTER CORP 416 
6 ADIUSTABLE COMPPROD 423 
8 ADV INTELLIGENCE TECHN 421 
[0 ADVANCED COMP PROD 49 
ІІ ADVANCED COMP PROD ‚49 
12 ADVANCED COMP PROD 405 
ІЗ AFTON COMPUTER . 308 
14 AFTON COMPUTER 308 
{5 AICON SYSTEMS 322 
16 ACON SYSTEMS 322 
t7 ALF PRODUCTS INC 400 
18 ALPHA MICRO i9 
19 ALSYS LTD 197 
186 AMAZING THINGS INC 423 
20 AMDEK CORP 311 
23 AMERICAN COMP 5 PERIPH 353 
24 AMERICAN COMP G PERIPH 353 
25 AMERICAN MICRO TECH 307 
26 AMERICAN MICRO TECH -307 
27 AMERICAN MICRO TECH 309 
28 AMERICAN MICRO TECH 309 
29 AMERICAN RESEARCH INC. ‚77 
30 AMERICAN RESEARCH INC. 77 
31 AMERICAN SEMICONDUCTOR . 406 
417 AMERICAN SEMICONDUCTOR . 420 
32 AMERICAN SMALL BUSN COMP 119 
33 AMPRO COMPUTERS INC 70 
413 APPARAT INC 206 
34 APROTEK i^ 406 
35 ARITY CORPORATION 246 
31 ARTEK CORP . ; . 66 
* AST RESEARCH INC T 17 

* АТ Т COMMUNICATIONS 132, 133 
39 АТАЕВ! CORP 173 
40 A.ARI CORP 175 
41 ATARI CORP ‚ 177 
36 ATI TECHNOLOGIES INC 167 
42 ATRON CORP : , 304 
43 AVIS RENT-A-CAR . 325 
* AVOCET SYSTEMS INC 331 
45 BOB ELECTRONICS . 41I 
" BEC MICROSYSTEMS 416 
46 BARRINGTON SYSTEMS 25 
47 BAY EXPRESS COMPANY THE 247 
48 HAY TECHNICAL ASSOC 68 
52 BLAISE COMPUTING INC 335 
53 Uil AISE COMPUTING INC 335 
54 BORLAND INTL CH. 1 
55 BORLAND INTL cH, 1 
56 ВР MICROSYSTEMS 423 
57 BUSINESS TOOLS INC 313 
* BUYERS MART SECTION 390-397 

* BYTE. BACK ISSUES 302 
426 BYTE BITS 423 
58 BYTE CONNECTION THE 399 
450 BYTE INFO EXCHANGE tBIX) 320 


BYTE PUBLISHER'S STATEMENT 400 


* RYTE SUB MESSAGE 422 

* BYTE SUB SERVICE 112 

* C WARE/DESMET С ‚360 

* CALIFORNIA DIGITAL, 424, 425 
6l CANON USA , . 326. 327 
63 CAPITAL EQUIPMENT CORP 336 
64 CARLISLE COMPUTER 430 
65 CAUZIN SYSTEMS 248 
420 CENTRAL COMP PROD 416 
419 CENTROID 422 
68 CLONE FACTORY ‚ 414 
69 CLUB АТ 56, 57 
70 CLUB AT .351 
71 CMS 176 
72 CMS 176 
73 CNT MARKETING.. . 423 
7$ COEFFICIENT SYS CORP 338 
76 COGITATE cie . 400 
77 COGITATE 400 


79 COMPUDATA TRANSLATORS INC. 418 


* COMPUPRO 


334 
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80 COMPUSALES 430 
81 COMPUSAVE 398 
82 COMPUSERVE 300 
83 COMPUSERVE 301 


55 
86 
87 
207 
88 
424 
89 
90 
91 
93 
94 
95 
96 
97 
98 


138 
139 
406 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
153 


COMPUTER CLASSIFIEDS INC 174 
COMPUTER CONTINUUM 418 
COMPUTER DIRECT 129 
COMPUTER FRIENDS 332 
COMPUTER LIBRARY 195 
COMPUTER MAIL ORDER 64A-D 
COMPUTER MAII. ORDER 401 
COMPUTER MART 422 
COMPUTER SURPLUS STORE 410 
COMPUTER WAREHOUSE 328 
COMPUTER WAREHOUSE -328 
COMPUTERBANC 407 


COMPUTERS NTERNATIONAL 219 
COMPUTRADE COMPANY 366 
CUESTA SYSTEMS 139 


CUSTOM SOFTWARE SYSTEMS 366 
DAC SOFTWARE INC 45 
DANCOTEC -205 
DATA SPEC 360 
DATA SPEC 360 
DATADESK INTERNATIONAL t17 
DATADESK INTERNATIONAL 117 
DATASOUTH COMP CORP 238 
DAYTIMERS 209 
DECISIONWARE INC -243 
DECISIONWARE INC 243 
DICONIX 377 
DIGITALK [NC 115 
DISKCOTECH 404 
DISKETTE CONNECTION, 413 
DISKMASTER 410 
DISKS PLUS INC .. 352 
DRESSELHAUS COMP PROD 60 
EARTH COMPUTERS 228 
EARTH COMPUTERS .228 
EASTMAN KODAK CO > 55 
ECHELON. 374 
ECOSOFT . 221 
ELECTRONIC ARTS 354. 355 
ELECTRONIC ARTS 354. 355 


ELECTRONIC UNIV NETWORK 254 


ELEXOR iNC 416 
ELLIS COMPUTING INC 283 
EVEREX SYSTEMS 276 
EVEREX SYSTEMS 276 
EVSAN 423 
FILTREX RESEARCH INC 411 
FLAGSTAFF ENGINEERING 290 
FLAGSTAFF ENGINEERING 290 
FOCUS ELECTRONICS 252 


FORESIGHT RESOURCES CORP 272 


FORESIGHT RESOURCES CORP 272 
FORTRON CORPORATION . 389 
FORTRON CORPORATION 389 
FOX SOFTWARE INC 22 
G AS INTL ELECTRONICS 242 
GENERAL DATACOMM 312 
GENERAL MICRO SYSTEMS 418 


GENERAL PARAMETRICS CORP 165 
GENERAL PARAMETRICS CORP 165 
GENERIC SOFTWARE iNC .214 
GENERIC SOFTWARE INC . 214 
GFK . 350 
GIMPEL SOFTWARE 192 
GLENCO ENGINEERING 340 
GOLDEN BOW SYSTEMS 418 
GOLDEN BOW SYSTEMS 416 
GRAFPOINT . 400 
GTEK INC 306 
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421 H & S SALES INC. ; . 430 
* HARMONY COMPUTERS 62 


154 
155 


HAYES MICROCOMP PROD 218 
HERCULES COMPUTER TECH 82, 83 


155 HERCULES COMPUTER TECH. 82, 83 
157 HERITAGE SYSTEMS CORP 423 
401 HERSEY MICRO CONSULTING 230 
158 HEWLETT-PACKARD 323 
429 HUNTER SALES 419 
430 HUNTER SALES . 419 
162 t-CON INCORPORATED 299 
404 ІВМ (ISG) SERVICES. ...140, 141 
164 IBEX COMP CORP 404 
165 1C EXPRESS 404 
166 ILLUMINATED TECHNOLOGIES 134 
167 INI COMPUTER PROD 418 
168 INMAC . 252 

* INTECTRA INC . ,. . 418 
169 INTEGRAND RESEARCH CORP . 257 
170 INTERNATIONAL FINANCE. 413 
411 INTRONICS COMPUTER CORP. . 387 
171 IO TECH > 408 
172 [АСО ENTERPRISES . 430 
173 JADE COMP PROD 428, 429 
174 JAMECO ELECTRONICS 402, 403 
175 IDR INSTRUMENTS ШТ 
176 [DR MICRODEVICES 431 
177 IDR MICRODEVICES 432, 433 
178 IDR MICRODEVICES . 434, 435 
179 IDR MICRODEVICES . 436 
180 КАБАК PRODUCTS LTD . 400 
397 KEA SYSTEMS 406 
181 KEITHLEY DAC 496 
182 KIMTRON CORP 253 
183 KIMTRON CORP sait -а.. 293 
t84 LAHEY COMPUTER SYSTEMS . 54 
185 LATTICE INC .. 58 
187 LIFEBOAT ASSOCIATES 175 
189 LOGICAL DEVICES . 364 
190 LOGICAL DEVICES. e. 364 
191 LOGICAL SYSTEMS ІМС ... . 418 
400 LOGICSOFT . 224A-F 
193 LOGITECH INC . oo - 363 
194 LOGITECH INC 365 
195 LONE STAR SOFTWARE INC. 417 

* LOTUS DEVELOPMENT 40, 41 

* LOTUS DEVELOPMENT , 124, 125 

* LOTUS DEVELOPMENT . 144-151 

* LOTUS DEVELOPMENT 231-233 

* LOTUS DEVELOPMENT 346, 347 
204 LUCKY COMPUTERS . , . 410 
205 LYBEN COMP SYS . 298 
206 LYCO COMPUTER 245 
208 MACMILLAN SOFTWARE 123 


MAGITRONIC TECHNOLOGY INC. 76 
MAGNAVOX {71 
MANX SOFTWARE. SYS А 79 
MANX SOFTWARE SYS. .. 317 
MARK WILLIAMS CO 35 
MARK WILLIAMS CO 37 
MASTERCARD INTL. INC . 202 
MATHSOFT INC . 220 
MAXELL DATA PRODUCTS 7 
MAXTECH .. 422 
MCGRAWHILL SOFTWARE 384 
MEGASOFT . e p. « 404 
MEGATEL COMPUTER TECH ..358 
MERRITT COMP PRODUCTS 418 
METACOMCO 306 
METHOD SYSTEMS INC. 410 
MF] ENTERPRISES INC 430 
MICRO DESIGN INTL .. ..64 
MICRO PRODUCTS INTL . . . 426 


TO GET FURTHER information on the products advertised in BYTE. either 
pick up your touch-tone telephone and use TIPS {if you are a subscriber). 
or fill out the reader service card. Either way full instructions are pro- 
vided following this reader service index which is provided as an addi- 
tional service by the publisher. who assumes no liability for errors or 
omissions. "Correspond directly with company. 
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225 MICRO SUPPLY ORGANIZATION 406 
222 MICROCOM SYSTEMS 178 
226 MICROCOMP ACCESSORIES 126 
227 MICROCOMP ACCESSORIES 126 

* MICROMINT INC. 4 383 
228 MICRON TECHNOLOGY 134 
418 MICROPLOT " 416 
233 MICROPORT SYSTEMS INC 212, 213 
232 MICROPROCESSORS UNLTD 411 

* MICROSOFT CORP 53 

* MICROSOFT CORP 100, 101 
233 MICROWARE . К 416 
234 MICROWAY . 86 

* MICROWAY 191 
235 MIGENT SOFTWARE, INC , 169 
160 MIND OVER MINORS 177 
407 MITAC CORP i 371 
236 MIX SOFTWARE 99 
237 MOTOROLA SEMI-CONDUCTOR АН 
239 MULTITECH SYSTEMS 284 
240 MULTI TECH SYSTEMS 284 
241 MULTITECH INDUSTRIAL CORP Ы 
412 NAKAI CO INC 429 
243 NANTUCKET " 39 
244 NANTUCKET 39 
245 NATIONAL INSTRUMENTS 210 
246 NEC HOME ELECTR USA 121 
247 МЕС INFORMATION SYS cui 
248 NEC INFORMATION SYS . 361 
249 NEEDHAM S ELECTRONICS 430 


416 
253 
252 
427 
428 
255 
256 
257 
258 
260 
261 


NORTHEASTERN SFTW. CO 318, 319 
OMNITRONIX INC 408 
OMNITRONIX INC .. > 410 
ORCAD SYSTEMS CORP 418 
ORCHID TECHNOLOGY . , 31 
ORCHID TECHNOLOGY ., 3t 
ORION INSTRUMENTS 160 
PC COMPUTER BROKERS ІМС 345 
PC HORIZONS INC. 416 
PD. SIG INC as 423 


PANASONIC COMPUTER DIY. 71 


PANASONIC COMPUTER DIV 72, 73 
PARLOR SOFTWARE CO . 430 
PATHFINDER SOFTWARE INC. 406 
PATTON & PATTON 400 


PC AMERICAN MARKETING INC 409 


78 PC INNOVATIONS 59 
* PC NETWORK 304A-H 
266 PC SIG ; -> 20 
268 РС ТЕСН А А 358 
* PC'S LIMITED 192A-B 
269 PECAN SOFTWARE SYS INC 18 
270 PECAN SOFTWARE SYS INC 380 
* PERCON 408 
271 PERSOFT INC 4 8 
272 PERSOFT INC SLEEP 33 
273 PERSONA. TEX INC Е 74 
276 POLARIS SOFTWARE 336 
277 POLARIS SOFTWARE 336 
278 POLYTRON 173 
279 POLYTRON ‚ 173 
* PRENTICE-HALL 180 
280 PRINCETON GRAPHIC SYS М, 15 
281 PRINCETON GRAPHIC SYS +275 
282 PROCRAMMER'S SHOP ..297 
284 PROSOFT TE 43 
285 PROTEC MICRO SYSTEMS.. 423 
423 PUBLIC OOMAIN SFT COPYING 422 
286 PURPLE COMPUTING . 404 
287 OW PAGE ASSOCIATES ІМС i3! 
288 ОС RESEARCH 270 
289 QUA TECH. INC 413 
290 OUA TECH INC .413 
291 QUA TECH INC 413 
292 QUA TECH INC T 413 
293 QUA TECH INC T 413 
294 QUADRAM CORP 197 
295 QUALITY PRINTERS . 404 
296 QUALSTAR CORP 411 
297 OUANTUM SOFTWARE. 2. 315 
298 OUBIE . ... 269 
299 OUBIE а ТОО СУ. 271 
DECEMBER 1986 • BYTE 439 


READER SERVICE 


inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. inquiry No. Page No. 

300 OUHIE А “+ 271 331 SOFTWARE LINK, THE А 2! 449 TECHNO-SOFT єз 374 382 МЕЗТЕСН, ' › 310 

301 QUELO. INC : . 423 332 SOFTWARE LINK, THE, 2! 355 TECIRANS , А » » «430 383 WESTECH. 310 

302 QUICKSOFT ce a ЖЕ 333 SOFTWARF PRODUCTS INTL 28 356 TEKTRONIX INC . . 367 384 WESTERN COMPUTER 38! 

303 RADIO SHACK Р .. СМ 334 SOFTWARE PRODUCIS INTL 28 431 TELEVIDEO SYSTEMS  , 339 385 WESTERN COMPUTER 384 

304 RADIO SHACK А . M2 335 SOLUTION SYSTEMS . 295 402 THE THIRD WAVE PUBL CORP 316 386 WESTERN TELEMATIC 80 

305 RAINBOW TECHNOLOGIES | 408 336 SOPHIA COMP SYS INC. .. 264 358 THOMSON CONSUMER PROD. 343 387 WESTERN TELEMATIC 80 

306 RAINBOW TECHNOLOGIES. . 422 337 SOPHISTICATED SOFTWARE , 312 359 THOMSON CONSUMER PROD. 343 388 WHITEWATER GROUP. THE .324 

307 REVOLUTION SOFTWARE INC 122 338 SORD COMPUTER , 283 403 TIGERTRONICS Verum os 78 390 WINTEK CORP Kk 

308 ROSE ELECTRONICS 404 339 SOURCE ELECTRONICS 380 360 TIGERTRONICS А 411 391 WINTEK CORP .., pe ‚406 

309 RR SOFTWARE INC . 293 * SOURCE TELECOMP СОКР 50, 51 361 TIMELINE ... M 392 WISETEK INTL INC 24 

310 SNW ELECTR & APPL S 60 * SOURCE TELECOMP CORP .. 214 * TINNEY ROBERT GRAPHICS.. 342 393 WORDTECH SYSTEMS 375 

311 S100 DIV 696 CORP ..... . 415 340 SPECTRUM SOFTWARE , ... 236 363 TOSHIBA AMERICA INC .. 369 394 XYOUEST INC .. . 185 

312 5100 DIV 696 CORP 415 341 SPENCER ORGANIZATION . 411 * TOSHIBA AMERICA/ISO. 222, 223 395 ZIMCO INTERNATIONAL . 408 

313 SAFEWARE 411 342 SPSS INC 34) * TRANSEC SYSTEMS . . 263 396 ZSOFT CORPORATION 153 

314 SAMSUNG ELECTRON DEVICES. 53 343 STAR GATE TECHNOLOGIES 410 365 TRANSTIME TECHNOLOGIES 183 

315 SAMSUNG ELECTRON DEVICES. 63 344 STAR MICRONICS . , .. 156, 157 366 TURNER HALL PUBLISHING. 294 * Correspond directly with company. 

316 SBT CORPORATION . і 69 163 STERLING SOFTWARE... 155 367 TURNER HALL PUBLISHING 313 

ЗІ? SCIENTIFIC ENGR LABS — ... 416 345 SUBLOGIC CORP 379 “TWA. .. 0 . 187 

318 SCR ,. 430 * SUMMIT SOFTWARE TECHN INC 279 368 US ROBOTICS INC 179 

319 SEAGATE TECHNOLOGY . 109 346 SUNTRONICS CO ІМС 399 369 uS ROBOTICS INC . . . 179 

320 SEAGATE TECHNOLOGY 109 347 SYMMETRIC COMP. SYS .....244 370 US DISK . А .. 427 

321 SILICON SPECIALTIES А 348 348 SYSTEMS STRATEGIES 78 371 UNICORN ELECTRONICS  , 410 INTERNATIONAL ADVERTISING SECTION 

322 SILICON SPECIALTIES , 348 349 TATUNG CO OF AMERICA 172 * UNITED AIRLINES s. c. 33 

323 SINGLE BOARD SYSTEMS 411 350 TATUNG CO OF AMERICA 172 372 VEN-TEL INC a и 500 AMERICAN BUYING & EXPORT 

324 SOFT CIRCUITS "ES 350 408 TAXAN A қ 280 373 VERBATIM CORP Ар 137 SERVICES , . . BE 

325 SOFTCRAFT INC (TX). > ... 47 409 TAXAN ға Lo Ge Xxx 280 405 VICTORY ENT TECH. . ..  .298 501 ASHFORD INTL. INC 48A 

326 SOFTKLONE DISTRIBUTING 295 351 TOF SARL . 201 377 VISIDNICS CORP ...... 352 502 GREY MATTER қ 22 486 
* SOFTLINE CORP , 67 422 TEC ; . 422 378 VITAL SYSTEMS wan ee 408 503 MICROPOINT . 48F 

329 SOFTLOGIC SOLUTIONS INC 357 352 TECH РС 26. 27 379 VOTRAX INTERNATIONAL INC 330 504 MICROPOINT  . АВЕ 

328 SOFTLOGIC SOLUTIONS INC 359 353 TECH PC қ 26, 27 380 WAREHOUSE DATA PRODUCTS 75 

330 SOFTRONICS T .. . 406 354 TECHNOLAND : 333 381 WELLS AMERICAN 4 ІЗ | Ne domestic inquiries, please. 


SUBSCRIBERS ONLY!* 
Use BYTE's Telephone Inquiry Processing System 


Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1) If you are a new subscriber or have lost your I.D. card, circle #1 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED Write your Subseriber Number, as printed on your Subscriber I.D. Card, in boxes in Step 5 below. 
(Do not add 0’s to fill in blank boxes) 
Write numbers for information desired in boxes in Step 7b below. 
(Do not add O's to fill in blank boxes) 

CALL TIPS Now, on a Tbuch-Tone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR When TIPS says: "Enter Subscriber Number" 
SUBSCRIBER AND (Enter by pushing the numbers and symbols [it or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 

Enter L1C1 D L1 C] DJ DJ L1 (8 (8. 


When TIPS says "Enter magazine code & issue code" 
Enter ШЕШЕ ЮЕ [88 


ENTER YOUR When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


Repeat 7a as needed берат 17 inquiry ind à 


END SESSION End session by entering [*] [*] (9 Ш (8] 8 


Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485. 
*Domestic and Canadian Subscribers Only! 
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NECS PINWRITER P5XL HAS MADE BLACK 
A PRIMARY COLOR. 


Our Pinwriter" P5XL printer has changed forever the way people look at dot matrix printing. 

It's the first 24-pin dot matrix printer to use a letter-quality multistrike film ribbon—the same 
ribbon used in typewriters and letter-quality printers, such as our Spinwriter. So for the first time 
in ped ce there is a printer that honestly does everything. À printer that produces 

— ааа >. ро Ас! letters and documents with crisp, black, true letter-quality 


printing. But with all the speed and graphics capability dot 
matrix printers are known for. 
Fast, black letter-quality printing will be the primary 
reason many people will buy a P5XL printer. But there are 
plenty of other good reasons. In fact, it's the most versatile printer 
| u М ever created for personal computers. 
It can use an optional ribbon to print seven other colors plus black. Апа it has the best graphics 
resolution of any impact printer you can buy, due in part to our advanced 24-pin printhead. Plus it 
can print more type faces automatically than any other dot matrix printer. And it's quiet and fast. 
You can also expect a PSXL printer to turn out millions of characters before it will need 
service because it has the highest reliability rating in the industry. Ánd there's a nationwide network 
of NEC Customer Service Centers to take care of maintenance. 
Now, while the Pinwriter PSXL performs a little black magic, you won't have to go in the 
red to buy it. 
The Pinwriter P5XL is the latest addition to the most advanced and extensive family of 24-pin 
printers available. See it at your dealer or for an information package that includes 
actual print samples, call 1-800-343-4418 (in MA 617-264-8635). 
Or write: NEC Information Systems, Dept. 1610, 
1414 Massachusetts Ave., Boxborough, MA 01719. 


Dear Mr. Black: | 


Mente 


Actual line printed 
| un a Pinwriter РЭКІ. panti pe 


ia NEC PRINTERS.THEY ONLY STOP 
> => WHEN YOU WANT THEM TO. 
HN WHITER Pe — | 
| 
| J 1 
i FE | 
1 | 1 Е h " 
p j «4 К. al " F 
Ca reme айша Гүлү ad Бели Ane NE iion NEC Information Systems, Inc. 
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The Тарду 102 Portable 


Reg. 
$ 499% 


Good things really do come 
in small packages 


Here's the perfect gift for 
busy executives, students and 
people on the move. The Tandy 
102 provides the performance of 
a desktop computer in a much 
smaller—and much more afford- 
able package. 

We've redesigned our best- 
selling portable—the Model 
100— into the slimmer, more 
lightweight Tandy 102. Ideal for 
businesspeople who travel, the 
Tandv 102 includes five instant- 
on programs, an 8-line by 40- 
character LCD display and a 
built-in modem. Despite its 
small size, the Tandy 102 fea- 
tures a full-size typewriter-style 
keyboard and 24K memory. 


Prices apply at Radio Shack Computer Centers and participating stores and dealers. Sale begins 10/21/86, ends 12/31/86. 


$3009 


ЕР - 


Use the Tandy 102 as a per- 
sonal word processor, address/ 
phone directory, appointment 
calendar and ког auto- 
dialer. Access other computers 
or national information services 
by phone with the built-in 300 
bps modem and communica- 
tions program. Or write your 
own programs in BASIC. 


The Tandy 102 includes paral- 
lel, RS-232C, cassette and bar 
code reader interfaces. You can 
even add a Disk/Video Interface 
for up to 184,000 characters of 
disk storage, as well as connec- 
tion to a TV or display monitor. 
The powerful little Tandy 102 is 
a Micro Executive Workstation™ 
that operates on batteries or op- 
tional AC adapter. 


Save *100 on our most 
popular portable. 


Save on our other portables! 
The powerful Tandy 200 

(26-3860, Reg. $799.00, Sale 

599) and the professional disk- 
based Tandy 600 portable com- 
puters (26-3901, Reg. $1599.00, 
Sale $999) are available at spe- 
cial holiday savings as well. Stop 
by your local Radio Shack. 
We've got the perfect portable 
for everyone on vour list. 


Radio Shaek 


The Technology Store" 


A DIVISION OF TANDY CORPORATION 


Inquiry 303 


